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PREFACE. 


Thi: present work is an attempt to collect and summarize the 

• existing information on tlie Distribution of Land Animals j 

* and to exiJain tlie more remarkable and interesting of the 
facts, by means of established laws of physical and organic 
eliange. 

The main idea, wliicli is here worked out in some detail for 
the whole earth, was stated sixteen years ago in the concluding 
])ages of a paper on the “ Zoological Geography of the Malay 
Archipelago/’ which appeared in the Journal of Pt'oe^edings of 
ilir Litnuan Sitrirtf/ for ISDO ; and again, in a paper read before 
tlie Loyal ( b'ograpliical Society in 18r):k it was briefly sum- 
mari/.ed in the following pa*«sage : — 

“ ]VIy object lias been to show the important bearing of 
researches into the natural histoiy” of eveiy part of the world, 
upon the study of its jnist histoiy. Au accurate knowledge of 
any groups of binls or of insects and of their geogi'aphical dis- 
tiibiition, may enable us to map out the islands and coutiiieuts 
of a foniier epoch, — the amount of difference that exists be- 
tween the animals of adjacent districts being closely related 
to preceding geological changes. By the collection of such 
minute facts, alone, can we hope to All up a great gap in the 
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past history of the earth as revealed by geology, and obtain 
some iiidication'5 of the existence of those ancient lands which 
now lie buried beneath the ocean, and have left us nothing but 
these living records of their former existence/’ 

The detailed study of several groups of the birds and in<i*L*ts 
collected by myself in the liliist, brought prominently before iiu' 
s«une of the curious problems of tlcographical Distribution; 
but I should hardly have ventured to treat the uhole subject, 
had it not been for the kind encouragement of Mi. D.irwin and 
Professor Xowton, who, about six years ago, both sugg«‘sted that. 
1 should undertake the t.isk. I accordingly set to wiirk: but. 
.^oun l»ecame discouraged by tlie great dearth of materials in 
many groups, the absence of general systematic works, and the 
excessive confusion that pervaded the chissilictitiou. Xi'itlier 
was it easy to decide on any satisfaett)ry iiietliod of tivating 
the subject. During tlie next two years, however, seveml im- 
portant catalogues and systematic treatiNes apptsired, which 
induced me to resume my work; and during tlie last three years 
it has occupied a large portion of mv tinu\ 

After much considemtion, and some abortive triaD, an oulliiu* 
plan of the book was matured; and a.s this i<, so f.ir as 1 am 
aware, quite novel, it will bi*. well to give a few of tlie reasons 
for adopting it. 

Most of the jirevioiis writings on Geogmphical J >istribiition 
appeared to mo to l>e unsatisfactory, l>ecausc they drew tludr 
conclusions from a more f>r less extensive mltcfion of fti(‘ls; and 
did not. clearly separate groujis of facts of unequal value, or 
those relating to groiqis of animals of unequal rank. As an 
example of what is nieaiii, I may reft*r to Mr. Andrew Muiray’s 
large and valuahlo work on tlie Oeograjdiical Distribution of 
Mammalia, in which an immense luiniher of coloured maps are 
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used to illustrate the distribution of various groups of animals. 
These maps are not confined to groiips of any fixed rank, hut 
are devoted lo a selection of givmps of various grades. Some 
show the range of single species of a genus — as the lion, the 
tiger, the puma, and a species of fox ; others are devoted to 
sections of grticra, — as the true wolves ; others to genera,-— as the 
hyaenas, and the hears ; others to ])ortiuns of families, — as the 
flying squinx:ls, and the oxen with the hisons; others to families, 
— as the ^luslelidjc, and the Ilystricidii* ; and others to groups 
of families or to ordei's, — as the Insectivora, and the opossums 
with the kangiiioos. l!ut in no one grade are all the groups 
treated alike. Many genera are u holly unnoticed, while several 
families are only treiited in comhinatiou with others, or are 
repix'sented hy some of the more important genera. 

In making these observations I by no means intend to 
criticise ^Ir. Murra}'’s book, but merely to illustrate an 
e.\ami»le, the method which Inis been hitherto employed, and 
which seems to me not well adapted to enable us to establish 
the foundations of the science of distribution on a secure basis. 
To do this, uniformity of trcjitment appeared to me essential, 
lH>th as a matter of jn-iiiciple, and to avoid all imputation of a 
partial selection of facts, which may be made to prove anything. 
1 determined, theicfore, to take in succession every well-estal)- 
lished family of ten’cstrial vertebrates, and to give an account of 
the distribution of all its component genera, as far as materials 
were availabla Si^ecies, as such, are systematically disregarded, 
— firstly, because they are so numerous as to be unmanageable ; 
and, secondly, liecanse they represent the most i-ecent modifica- 
tions of fonn, due to a variety of often unknown causes, and 
ore therefore not so clearly connected with geogi-aphical changes 
as are the natural groups of species termed genera ; which may 
be considered to represent the average and more permanent 
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distribution of an organic type, and to be more clearly influenced 
by the various known or inferred changes in the organic and 
physical environment. 

This systematic renew of the distribution of families and 
genera, now forms the last part of my book — Geographical 
Zoology ; but it was nearly the first written, and* the copious 
materials collected for it enabled me to determine the zoo- 
geographical divisions of the earth (regions aiiil sub-regions) to 
be adopted. I nfext drew up tables of the families and geifera 
found in each region and sub-region ; and this afforded a basis 
for the geographical treatment of the subject — Zoological Geo- 
graphy — the most novel, and perhaps the most useful and 
generally interesting part of my work. "While this was in progress 
I found it necessary to make a careful summary of the distribu- 
tion of extinct Mammalia. This was a ditticult task, owing 
to the great uncertainty that prevails as to the affinities of many 
of the fossils, and my Avant of practical acquaintance Avith 
Palaeontology; but haA’ing carefully examined and combined 
the works of the best authors, I have given AA'hat I belieA'e is 
the firat connected sketch of the relation of e.xtinct Mammalia 
to the distribution of liA'ing grou]*3, and have arrived at some 
very interesting and suggestiA'e results. 

It will be observed that man is altogether omitted from 
the series of the animal kingdom as lieie giA'cn, and some ex- 
planation of this omission may perhaps be required. If the 
genus Homo had been here treated like all other genera, nothing 
more than the bare stiitement — “universally distributed” — 
could Ijave been given ; — and this Avonld incA'itably liave pro- 
voked the criticism that it conA*eyed no information. If, on the 
other hand, I had given an outline of the distribution of the 
varieties or ram of man, I shoAild liaA’o dcq^irted from the plan 
of my work for no sufficient reason. Anthropology is a science 



PREFACR. 


IX 


by itself; and it seems better to omit it altogether from a. 
zoological work, than to treat it in a necessarily superficial 
manner. 

Hie best method'of illustrating a work of this kind was a 
matter requiring much consideration. To have had a separate 
coloured or* shaded map for each family would have made 
the work too costly, as the terrestrial vertebrates alone 
would have required more than three hundred maps. I had 
also doubts about the value of this mode of illustration, as it 
seemed rather to attract attention to details than to favour the 
development of general views. I determined therefore to adopt 
a plan, suggested in conversation by Professor Newton; and to 
have one general map, showing the regions and sub-regions, 
which could be referred to by means of a series of numbers. 
These references I give in the form of diagrammatic headings 
to each family ; and, when the map has become familiar, 
tliose will, I believe, convey at a glance a body of important 
information. 

Taking advantage of the recent extension of our knowledge 
of the depths of the great oceans, I determined to give upon this 
map a summary of our knowledge of the contours of the ocean 
bed, by means of tints of colour increasing in intensity with 
the depth. Such a maj), when it can be made generally accurate, 
will be of the greatest service in forming an estimate of the 
more probable changes of sea and laud during the Tertiary 
jjeriod ; and it is on the effects of such changes that any satis- 
factory explanation of the facts of distribution must to a great 
extent depend. 

Other important factors in determining the actual distribution 
of animals are, the zones of altitude above the sea level, and the 
strongly contrasted character of the surface as regards vege- 
tation — a primary condition for the support of animal life. I 
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therefore designed a series of six maps of the regions, drawn on 
a nnifonn scale, on which the belts of altitude are shown by 
contour-shading, while the forests, j)astures, deserts, and peren- 
nial snows, are exhibited by means of appropriate tints of colour. 

These maps will, I tnist, facilitate the study of geographical 
distribution as a science, by showing, in some cases,*an adequate 
cause in the nature of the terrestrial surftice for the actual dis- 
tribution of certain groups of animals. As it is hoped they will 
be constantly referred to, double folding has been avoided, and 
they are consequently rather small ; but Mr. Stanford, and his 
able assistant in the map department, ^fr. Holton, have taken 
great care in working out the details from tlie latest observations; 
and this, combined with the clearness and the beauty of their 
execution, w’ill I trust render them both interesting and in- 
structive. 

In order to make the book more intelligible to those readers 
who have no special knowledge of systematic zoology, and to 
whom most of the names with wliich its pages are often crowded 
must necessarily be unmeaning, I give a scries of twenty plates, 
each one illustrating at once the physical asi>ect and the special 
zoological character of some M’ell-marked division of a region. 
Great care has been taken to associate in the pictures, such speei(*s 
only as do actually occur togetlier in nature ; so that each plate* 
represents a scene which is, at all events, not an impossible one. 
The species figured all belong to groups which are either pecu- 
liar to, or very characteristic of, the region whose zoology they 
illu.strate ; and it is hoped that these pictures wnll of themselves 
serve to convey a notion of the varied types of the higher 
animals in their true geographical relations. The artist, Mr. J. 
13. Zweeker, to whose talent as a zoological draughtsman and 
great knowledge both of animal and vegetable forms we are 
indebted for this set of drawings, died a few weeks after be 
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had ]iut the final touches t(» the jiroofs. He is known to many 
n'adei-s hy his vigoiwis illu.>«trati()ns of tlie works of Sir Samuel 
Hiiker, Livingstone, and many other traA-ellprs,— hnt these, his 
last series of ])lates, were, at my special request, executed with 
a care, delicacy, and artistic finish, which liis other designs 
seldom exhfbit. It must, Ijowever, he rememhered, that tlie 
figures of animals here given are not intended to show specific 
or generic cltanicters for the infonuation of the scientific zoolo- 
gist, lint merely to give as accurate an idea as possible, of some 
of the inoi-e ixunarkable and moi’e restricted types of beast and 
binl, amid tlie characteristic seeneiy of their native conntiy; — 
and in cariying out this object there are jirobably few artists 
who would have succeeded better than ilr. Zweekor lias 
done. 

Tlie general arrangement of tlie separate parts of which the 
work is conipo.sed, has been, to some extent, determined by 
the illiHtrations and maps, wliich all more immediately belong 
to Part III. It wa.s at first intended to place this part last, but 
ns this arrangement would have brought all tlie illustrations 
into the second A'olnme, its place Avas changed, — perhajis in 
other ri'sjiects for the better, as it naturally folloAVS Part II. 
Yet for iHjrsons not well acquainted Avith zoologA", it will per- 
haps be advisable to i-cad the more important aiticles of Part 
lY. (and esiiecially the obseirations at the end of each order) 
after Part II., thus making Part III. the conclusion of the 
Avork. 

Part IV. is, in fact, a book of reference, in which tlie distri- 
bution of all the families and most of the genera of the higher 
animals, is given in systematic order. Part III. is treated 
someAvhat more popularly; and, although it is necessarily 
crowded with scientific names (without which the inferences 
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and conclusions would have nothing solid to rest on), these may 
be omitted by the non-scientific reader, or merely noted as a 
certain number or proportion of peculiar generic types. Many 
English equivalents to family and generic names are, however, 
given; and, assisted by these, it is believed that any reader 
capable of understanding Lyell’s “ Principles,” br Parwin’s 

Origin,” will have no difficulty in following the main argu- 
ments and appreciating the chief conclusions arrived at in the 
present work. 

To those who are more' interested in facts than in theories, 
the hook will serve as a kind of dictionary of the geography 
and affinities of animals. Ily means of the copious Index, tlu* 
native countrj*, the systematic position, and the numerical 
extent of every important and well established genus of laml- 
animal may be at once discovered: — information now scattei’ed 
through hundreds of volumes. 

In the difficult matters of synonymy, and the orthograjiliy of 
generic names, I have been guided rather by general utility 
than by any fixed rules. When I have, taken a whole family 
gix)up from a modern author of reinite, I have generally followed 
his nomenclature throughout. In other cases, I use the names 
which are to be found in a majority of modern authors, rather 
than follow’ the strict rule of priority in adopting some newly 
discovered appellation of early date. In orthography I have 
adopted all such modern emendations as seem coming into 
general use, and which do not lead to inconvenience ; but where 
the alteration is such as to completely change the pronunciation 
and appearance of a w’eli-known w'ord, I have not adopted it. 
I have also thought it best to preserve the initial letter of well- 
known and old-established names, for convenience of reference 
to the Indices of established works. As an example I may refer 
to EnicuTvs, — a name which has been in use neaily half a 
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century, and which is to be found under the letter E, in Jerdou’s 
Biixls of India, filytli’s Catalogue, Bonaparte’s Conspectus, and 
the Proceedings of the Zoological Society of London down to 
ISet"). Classicists now write Heniairm as the connect form; 
but this seems to me one of those cases in which orthographical 
accuracy should give way to ]»riority, and still more to con- 
venience. 

In combining and arranging so much detail from such varied 
sources, many errors and omis.sious must doubtless have occurred. 
Owing to my residence at a distance from the scientific libraries 
of the nietroi)olis, I was placed at a great disadvantage ; and I 
could hardly liavc completed the work at all, had I not been 
perniilted to havi* a large niiiiiber t»f volumes at once, from the 
library of the Zook>gu*al Society of London, and to keep them 
for mouths together ; — a privilege for which I return my best 
tliaiiks to Mr. Sclater the Secretary, and to the Council. 

Should my hook meet with the apiu’oval of working natu- 
ralists, I venture to appeal to them, to assist me in rendering 
any future editions more complete, by sending me (to the care of 
my publishers) notes of any iiupoitant omissions, or corrections 
of any niisstiiteineiits of fact ; as well as copies of any of their 
papers or essays, and especially of any lists, catalogues, and 
monographs, containing information on the classification or 
distribution of living or extinct auiniaLs. 

To the many friends who have given me information or 
assistance 1 beg to tender my sincere thanks. Especially am I 
indebted to Professor Newton, who not only read through much 
of my rough MSS., but was so good as to make numerous cor- 
rections and critical notes. These vrere of great value to me, as 
they often contained or suggested important additional matter, 
or pointed out systematic and orthographical inaccuracies. 
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Professor Flower was so good as to read over my chapters on 
extinct animals, and to point out several en'ors into which I hail 
fallen. 

Dr. Gunther gave me much valuable information on the 
classification of reptiles, marking on my li&ts the best established 
and most natural genera, and refemiig me to reliable sources of 
information. 

I am also greatly indebted to the following gentlemen fur 
detailed information on special subjects : — 

To Sir Victor Brooke, for a MS. arrangement of the genera 
of Bo\'ida', with the details of their distribution : 

To Mr. Dresser, for lists of the characteristic birds of Nt>rtliern 
and Arctic Europe : 

To Dr. Hooker, for information on the colours and odouis of 
New Zealand plants : 

To Mr. Kirby, for a list of the butterfiics of Chili : 

To Professor Mivait, for a classification of the Batrachia, and 
an early proof of hi.s article on “ Apes ” in the Eucyclo]jedia 
Britanuica : 

To Mr. Salviu, for coirecting my list of Uie birds of the 
Galapagos, and for other assistance : 

To Mr. Sharpe, for MS. lists of the birds of Madagascar 
and the Cape Veixl Islands: 

To Canon Trii>tram, for a detailed arrangement of the difficult 
family of the warblers, — Sylviida; : 

To Viscount Walden, for notes on the S3rstematic arrangement 
of the Pycnonotidss and Timaliidse, and for an early proof of 
his list of the birds of the Philippine Islanda 

I also have to thank many naturalists, both in this coun- 
try and abroad, who have sent me copies of their papers; 
and I trust th^ will continue to favour me in the same 


manner. 
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An author may easily be mistaken in estimating his own 
work. I am well aware that this first outline of a great 
subject is^ in parts, very meagre and sketchy; and, though 
perhaps overburthened with some kinds of detail, yet leaves 
many points most inadequately treated. It is therefore with 
some hesitation that 1 venture to express the hope that I have 
made some approaeli to the standaixi of excellence 1 have aimed 
at ; — wliicli was, that my book should bear a similar relation to 
th0 eleventh and twelfth chapters of the “ Origin of Species,” as 
Mr. Dai'win’s Animals and Plants under Domestication ” does 
to the first chapter of that work. Should it be judged worthy 
of such a rank, my long, and often wearisome labours, will be 
well repaid. 

Maucii, 1876. 
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1 have detected several iiiispriuts and small errors in the final impression, and 
Dr. Meyer, who has translated the work into German, has kindly communicated all 
that he has noticed. It is not thought neceasary to give here all the smaller ortho- 
graphical errors, most of which will be corrected in the Index. The following seem, 
however, to be of sufficient importance to justify me in asking my rea<lers to 
correct them in their copies. 

Page 98, 1:2 lines from foot, for Hocco read Hoazin. 

„ 97, line 2, for Hocco rettd Hoazin. 

,, 147, 13 lines from foot, for three-handed recui three-handed. 

„ 177, line 6, for Lycflenidae recul Zyg»nida>. 

,, 183, line 20, for third read fouith. 

„ 238, line 18, for Spirigidea read Sphingidea. 

„ 242, insert | 92a | Tamius j 1 | All Northern Asia | N. America. 

,, 245, last line, insert in 2nd column (6). 

„ 309, line 20, for Motacilla read Budytes. 

„ 327, 12 lines from foot, after Hindostan read and. 

,, 331, last line, for Icthyopsis read Idkyophis, 

„ 340, line 15, for Bdoliua read Bhringa. 

,, 848, line 17, for Flores read New Guinea. 

„ 371, 11 lines from foot, for and Borneo read Borneo and Philippines. 
,, 891, 10 lines from foot, after Celebes add and the Papuan Islands. 

,, 391, 9 lines from foot, omit New Guinea or. 

,, 414, 6 lines from foot, for Epimachus read Seleucides. 

„ 415, line 10 for ditto read ditto. 

„ 427, line 20, after Celebes add and on some of the Philippine Islands. 
„ 427,.5 lines firom foot, for tusks read jaw. 

„ 462, 15 lines from foot, for p. 156 read p. 166. 

,, 474^ 9 lines from foot, after Celebes add Papua. 
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CHAPTER I. 

INTR01>CCT0By. 

• 

•It is a fact within the experience of most persons^ that the 
various species of animals are not uniformly dispersed over the 
surface of the country. If we have a tolerable acquaintance 
with any district, be it a i3arish, a county, or a larger extent of 
territor}^ we soon become aware that each well-marked portion 
oi it has some peculiarities in its animal productions. If we 
want to find certain birds or certain insects, we have not only to 
choose the right season but to go to the right place. If we 
travel beyond our district in various directions we shall almost 
certainly meet with something new to us ; some species which 
we were accustomed to see almost daily will disappear, others 
which we have never seen before will make their appearance. 
If we go very far, so as to be able to measure our journey by 
degrees of latitude and longitude and to perceive important 
changes of climate and vegetation, the differences in the forms of 
animal life will become greater ; till at length we shall come to a 
country where almost eveiything will be new, all the familiar 
creatures of our own district being replaced by others more or 
less differing from them. 

If wo have been observant during our several journeys, and 
have combined and compared the facts we have collected, it will 
become apparent that the change we have witnessed has been 
of two distinct kinds. In our own and immediately surround- 
ing districts, particular species appeared and disappeared because 
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the soil, the aspect, or the vegetation, was adapted to them or 
the reverse. Ihe marshes, the heaths, the woods and forests, 
the chalkj downs, the rocky monntains, had each their peculiar 
inhabitants, which reappeared again and again as wc came to 
tracts of country suitable for them. But ns we got further away 
we began to find that localities very similar to those wc had 
left behind were inhabited by a somewhat different set of species; 
and this difference increased with distance, notwithstanding 
that almost identical external conditions might be often met 
with. The first class of changes is that of stations ; the 'second 
that of habitats. The one is a local, the other a geographical 
phenomenon. The whole area over which a particular animal 
is found may consist of any number of stations, but rarely of 
more than one habitat. Stations, however, are often so extensive 
as to include the entire range of many species. Such are the 
great seas and oceans, the Siberian or the Amazonian forests, 
the North Afncan deserts, the Andean or the Himalayan 
highlands. 

There is yet another difference in the nature of the change 
we have been considering. The new animals which we meet 
with as we travel in any direction from our starting point, are 
some of them very much like those we have left behind us, 
and can be at once referred to familiar types; while others 
are altogether unlike anything we have seen at home. When 
we reach the Alps we find another kind of squirrel, in South- 
ern Italy a distinct mole, in Southern Europe fresli warblers 
and unfamiliar buntings. We meet also with totally new 
forms ; as the glutton and the snowy owl in Northern, the genet 
and the hoopoe in Southern, and the saiga antelope and 
collared pratincole in Eastern Europe. The first series are 
examples of what are termed representative species, the second 
of distinct gronps or types of animals. The one represents a 
comparatively recent modification, and an origin in or near the 
locality where it occurs ; the other is a result of very andent 
changes both organic and inorganic, and is coimected with some 
of the most carious and difficult of the problems we shall have 
to discuss. 
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Having thus defined our subject, let us glance at the opinions 
that have generally prevailed as to the nature and causes of 
•the phenomena presented by the geographical distribution of 
animals. 

It was long thought^ and is still a popular notion, that the 
manner in which the various kinds of animals are di^etsed 
over the globe i§ almost wholly due to diversities of climate and 
of vegetation. There is indeed much to favour this belief. The 
arctic r^ions are strongly characterised by their white bears 
and foxes, tlieir reindeer, ermine, and walruses, their white 
ptarmigan, owls, and falcons ; the temperate zone has its foxes 
and wolves, it.s rabbits, sheep, beavers, and marmots, its sparrows 
and its song birds ; while tropical regions alone produce apes and 
elephants, parrots and peacocks, and a thousand strange quadru- 
peds and brilliant birds which are found nowhere in the cooler 
regions. So the camel, the gazelle and the ostrich live in the 
desert ; the bison on the prairie ; the tapir, the deer, and the 
jaguar in forests. Momitains and marshes, plains and rocky 
pi Jv^ipices, have each their animal inhabitants ; and it might wdl 
be thought, in the absence of accurate inquiry, that these and 
other differences would sufQcieutly explain why most of the 
regions and countries into which the earth is popularly divided 
should have certain animals peculiar to them and should want 
others wliich are elsewhere abundant. 

A more detailed and accurate knowledge of the productions of 
different portions of the earth soon showed that this explanation 
was quite iiisufflcient ; for it was found that countries exceed- 
ingly similar in climate and all physical features may yet have 
very distinct animal populations. The equatorial parts of Afiica 
and South America, for example, are very similar in climate 
and are both covered with luxuriant forests, yet their animal life 
is widely different; elephants, apes, leopards, guinea-fowls 
and touracos in the one, are replaced by tapirs, preh^sile- 
tailed monkeys, jaguars, curassows and toucans in the other. 
Again, parts of South Africa and Australia are wonderfully 
iiimi1ii.T in their soil and climate ; yet one has lions, antelopes, 
zebras and giraffes ; the other only kangaroos, wombats, phalan- 
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gets and mice. In like manner parts of North America and 
Europe are very similar in all essentials of soil climate and 
vegetation, yet the former has racoons, opossums, and humming- 
birds ; 'while the latter possesses moles, hedgehogs and true fly- 
catchers. Equally striking are the facts presented hy the 
distribution of many large and important groups of animals. 
Marsupials (opossums, phalangers &o.) are found from temperate 
Van Diemen’s land to the tropical islands of New Guinea and 
Celebes, and in America from Chili to Virginia. No crows 
exist in South America, while they inhabit every other {lart of 
the world, not excepting Australia. Antelopes are found only 
in Africa and Asia ; the sloths only in South America ; the true 
lemurs are confined to Madagascar, and the birds-of-paradise to 
New Guinea. 

If we examine more closely the distribution of animals ki 
any extensive region, we find that different, though closely allied 
species, are often found on the opposite sides of any considerable 
barrier to their migration. Thus, on the two sides of the Andes 
and Bocky Mountains in America, almost all the mammalia, birds, 
and insects are of distinct species. To a less extent, the Alps 
and Pyrenees form a similar barrier, and even great rivers and 
river plains, as those of the Amazon and Ganges, separate more 
or less distinct groups of animals. Arms of the sea are still 
more effective, if they are permanent ; a circumstance in some 
measure indicated by their depth. Thus islands far away from 
land almost always have very peculiar animals found nowhere 
else ; as is strikingly the case in Madagascar and New Zealand, 
and to a less degree in the West India islands. But shallow 
straits, like the English Channel or the Straits of ilalacca, are 
not found to have the same effect, the animals being nearly or 
quite identical on their opposite shores. A change of climate or 
a change of vegetation may form an equally effective barrier to 
migration. Many tropical and polar animals are pretty accu- 
rately limited by certain isothermal lines ; and the limits of the 
great forests in most parts of the world strictly determine the 
ranges of many species. 

Naturalists have now arrived at the conclusion, that by some 
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slow process of developmeiit or transmutation, all MiiTnA.la have 
been produced from those which preceded them ; and the old 
notion that every species was specially created as they now 
exist, at a particular time and in a particnlaT spot, is abandoned 
as opposed to many striking facts, and unsupported by any 
evidence. This modification of animal forms took place very 
slowly, so thalrthe historical period of three or four thousand 
years has hardly produced any perceptible change in a single 
species. Even the time since the last glacial epoch, which on 
theveiy lowest estimate must be from 50,000 to 100,000 years, 
has only served to modify a few of the higher animals into very 
slightly different species. The changes of the forms of animals 
appear to have accompanied, and perhaps to have depended 
on, changes of physical geography, of climate, or of rotation; 
•since it is evident that an animal which is well adapted to one 
condition of things will require to be slightly changed in con- 
stitution or habits, and therefore generally in form, structure, or 
colour, in order to be equally well adapted to a changed 
condition of surrounding circumstances. Animals multiply so 
rapidly, that we may consider them as continually trying to 
extend their range ; and thus any new land raised above the 
sea by geological causes becomes immediately peopled by a 
crowd of competing inhabitants, the strongest and best adapted 
of which alone succeed in maintaining their position. 

If we keep in view these facts — that the minor features of the 
earth’s surface ore everywhere slowly changing; that the forms, 
and structure, and habits of all living things are also slowly 
changing ; while the great features of the earth, the continents, 
and oceans, and loftiest mountain ranges, only change after very 
long intervals and with extreme slowness; we must see that 
the present distribution of animals upon the several parts of 
the earth’s surface is the final product of all these wonderful 
revolutions in organic and inorganic nature. The greatest and 
most radical differences in the productions of any part of the 
globe must be dependent on isolation ly the most effectual 
and moat permanent barriers. That ocean which has remained 
broadest and deepest from the most remote geological epoch 
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'viU sepaiate coantries the productions of vhich most 'widely 
and radically differ; while the most recently-depressed seas, 
or the last-formed mountain ranges, will separate countries 
the productions of which are almost or quite identical. It 
will he evident, therefore, that the study of the distribution 
of animals and plants may add greatly to our knowledge 
of the past history of our globe. It may reveal to us, in a 
manner which no other evidence can, which are the oldest 
and most permanent features of the earth’s surface, and which 
the newest. It may indicate the existence of islands or qpnti- 
nents now sunk beneath the ocean, and which have left no 
record of their existence save the animal and vegetable pro- 
ductions which have migrated to adjacent lands. It thus 
becomes an important adjunct to geolog}', which can rarely do 
more than determine what lands have been raised above the • 
waters, under what conditions and at what period; but can 
seldom ascertain anything of the position or extent of those 
which have sunk beneath it. Our present study may often 
enable us, not only to say where lands must have recently 
disappeared, but also to form some judgment as to theii* ex- 
tent, and the time that has dapsed since their submersion. 

Having thus briefly sketched the nature and objects of the 
subject we have to study, it will be necessary — ^before entering 
on a detailed examination of the zoological features of the 
different parts of the earth, and of the distribution of the orders, 
families, and genera of animals — to examine certain preliminary 
facts and principles essential for our guidance. We must first 
inquire what are the powers of multiplication and dispersal of 
the various groups of animals, and the nature of the barriers 
that most effectually limit their range. We have then to 
consider the effects of changes in physical geography and in 
climate to examine the nature and extent of such changes as 
have been known to occur ; to determine what others are possible 
or probable ; and to ascertain the various modes in which such 
changes affect the structure, the distribution, or the very exist- 
ence of animala 
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Two subjects of a different nature must ■ next engage our 
attention. We have to deal with two vast masses of facts, 
e<ach involving countless details, and requiring subdivision and 
grouping to be capable of intelligible treatment. All the con- 
tinents and their chief subdivisions, and all the more important 
islands of the globe, have to be compared as regards their vari- 
ous animal fbrms. To do this effectively we require a natural 
division of the earth especially adapted to our purpose ; and we 
shall have to discuss at some length the reasons for the particular 
system adopted, — a discussion which must to some extent 
anticipate and summarize the conclusions of the whole work. 
AVe have also to deal with many hundreds of families and many 
thousands of genera of animals, and here too a true and natural 
classification is of great importance. We must therefore give a 
connected view of the classification adopted in the various 
classes of animals dealt with. 

And lastly, as the existing distribution of animals is the 
result and outcome of all preceding changes of the earth and of 
its inhabitants, we require as much knowledge as we can get of 
the animals of each country during past geological epochs, in 
order to interpret the facts \ve shall accumulate. We shall, 
therefore, enter upon a someivhat detailed sketch of the various 
forms of extinct animals that have lived upon the earth during 
the Tertiary period ; discuss their migrations at various epochs, 
the changes of physical geography that they imply, and the 
extent to which they enable us to determine the birthplace 
of certain families and genera. 

The preliminary studies above enumerated will, it is believed, 
enable us to see the bearing of many facts in the distribution of 
animals that would otherwise be insoluble problems ; and, what 
is hardly less valuable, will teach us to estimate the compara- 
tive importance of the various groups of animals, and to avoid 
the common error of cutting the gordian knot of each difficulty 
by vast hypothetical changes in existing continents and oceans 
— probably the most permanent features of our globe. 



CHAPTER II. 

THE MEANS OF DISPERSAL AND THE MIGRATIONS OF ANIMiCLS. 

All animals are capable of multiplying so rapidly, that if a 
single pair were placed in a continent with abundance of food 
and no enemies, they might fully stock it in a veiy short time. 
Thus, a bird which ptoduces ten pairs of young during its life- 
time (and this is far below* the fertility of many birds) will, if 
we take its life at five years, increase to a hundred millions in 
about forty years, a number sufficient to stock a large country. 
Many fishes and insects are capable of multiplying several 
thousandfold each year, so that in a few* years they would reach 
billions and trillions. Even large and slow* breeding mammals, 
which have only one at a birth but continue to breed from eight 
to ten successive years, may increase from a single pair to ten 
millions in less than forty years. 

But as animals rarely have an unoccupied country to breed 
in, and as the food in any one district is strictly limited, their 
natural tendency is to roam in every direction in search of fresh 
pastures, or new hunting grounds. In doing so, however, they 
meet with many obstacles. Rocks and mountains have to be 
climbed, rivers or marshes to be crossed, deserts or forests to be 
traversed ; while narrow straits or wider arms of the sea separate 
islands fmm the main land or continents from each other. We 
have now to inquire what facilities the different classes of 
mimala have for overcoming these obstacles, and what kind of 
barriers are most effectual in checking their progress. 

Means of Dispereal of Mammalia — Many of the largest mam- 
malia are able to roam over whole continents and are hardly 
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stopped by any physical obstacles. The elephant is almost 
equally at homo on plains and mountains, and it even climbs to 
the highest summit of Adam’s Peak in C^lon, which is so steep 
and rocky as to be very difficult of ascent for man. It traverses 
rivers with great ease and forces its way through the densest 
jungle. Thei'e seems therefore to be no limit to its powers of 
wandering, Lot the necessity of procuring food and its capacity 
of enduring changes of climate. The tiger is another ftnimnl with 
great powers of dispersal It crosses rivers and sometimes even 
s^iins over narrow straits of the sea, and it can endure the 
severe cold of North China and Tartary as well as the heats of 
the 2)lains of Bengal The rhinoceros, the bon, and many of the 
ruminants have equal powers of dispersal ; so that wherever there 
is land and sufficient food, there are no limits to their possible 
range. Other groups of animals are more limited in their migra- 
tions. The apes, lemurs, and many monkeys are so strictly 
adapted to an arboreal life that they can never roam far beyond 
the limits of the forest vegetation. The same may be said of 
the squirrels, tlie opossums, tlie arboreal cats, and the sloths, with 
many other groups of less importance. Deserts or open country 
are equally essential to the existence of others. The camel, the 
hare, tlie zebra, the giraffe and many of the antelopes could not 
exist in a forest country' any more tlian could the jerboas or the 
prairie marmots. 

There are other animals which are confined to mountains, and 
could not extend their range into lowlands or forests. The goats 
and the sheep ore the most striking group of this kind, inhabit- 
ing many of tlie highest mountains of the globe ; of which the 
European ibex and mouflon are striking examplea Pivera are 
equally necessary to the existence of others, as the beaver, otter, 
water-vole and capybara ; and to such animals high mountain- 
ranges or deserts must form an absolutely impassable barrier. 

Climate as a Limit to the Range of Mammale . — Climate appears 
to limit the range of many animals, though there is some reason 
to believe that in many cases it is not the climate itself so much 
as the change of vegetation consequent on climate which produces 
the eilbct The quadrumana appear to be limited by climate, 
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smce they inhabit almost all the tropical r^oiis but do not 
range more than about 10” beyond the southern and 12” beyond 
the northern tropic, while the great bulk of the species are 
found only within an equatorial belt about 30” wide. But as 
these animals are almost exclusively fruit-eaters, their distribu- 
tion depends as much on vegetation as on temperature ; and this 
is strikingly shown by the fact that the Setnnopttheeus sehista- 
eeus inhabits the Himalayan mountains to a height of 11,000 
feet, where it has been seen leaping among fir-trees loaded with 
snow-wreaths ! Some northern animals are bounded by the 
isothermal of 32”. Such are the polar bear and the walrus, 
which cannot live in a state of nature far beyond the limits of 
the frozen ocean ; but as they live in confinement in teiniiemte 
countries, their range is probably limited by other conditions 
than temperature. 

We must not therefore be too hasty in concluding, that animals 
which we now see confined to a very hot or a very cold climate 
are incapable of living in any other. The tiger was once con- 
sidered a purely tropical animal, but it inhabits permanently the 
cold plains of Manchuria and the Amoor, a country of an almost 
arctic winter climate. Few animals seem to us more truly in- 
habitants of hot countries than the elephants and rhinoceroses ; 
yet in Fost-tertiaiy times they roamed over the whole of the 
northern continents to within the arctic circle ; and we know that 
the climate was then as cold as it is now, from their entire bodies 
being preserved in ice. Some change must recently have 
occurred either in the climate, soil, or vegetation of Northern 
Asia which led to the extinction of these forerunners of existing 
tropical species; and we must always bear in mind that similar 
changes may have acted upon other species which we now find 
restricted within narrow limits, but which may once have roamed 
over a widq^and varied territory. 

VaUeya and Bivera aa Barriera to MammaJa . — ^To a-niTnala which 
thrive best in dry and hilly regions, a broad level and marriiy 
vall^ must often prove an effectual barrier. The difference of 
vegetation and of insect life, together with an unhealthy atmos- 
pha!e, no doubt often checks migration if it is attempted. Thus 
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many animals are restricted to the slopes of the Himalayas 
or to the mountains of Central India, the flat valley of the 
Ganges forming a limit to their range. In other cases, however, 
it is the river rather than the valley which is the harrier. In 
the great Amazonian plains many species of monkeys, birds, and 
even insects^ are found up to the river banks on one side but do 
not cross to the other. Thus in the lower part of the Bio Negro 
two monkeys, the Jactihua hicolor and the BratMurva eouxim, are 
found on the north bank of the river but never on tlie south, 
wlllere a red-whiskered PUkeeia is alone found. Higher up Atdes 
panisetis extends to the north bank of tlie river while Zoffothrus 
hunAoldtii comes down to the south bank ; the former teing a 
native of Guiana, the latter of Ecuador. The range of the birds 
of the genus Psophia or trumpeters, is also limited by the rivers 
Amazon, Madeira, Bio Negro and some others ; so that in these 
cases we are able to define the limits of distribution with an 
unusual degree of accuracy, and there is little doubt the same 
barriers also limit a large number of other species. 

Arms ofihb Sea aa Barriers to Mammals. — ^Veiy few mamniftla 
can swim over any considerable extent of sea, although many can 
swim well for short distances. Tlie jaguar traverses the widest 
streams in South America, and the bear and bison cross the 
Mississippi ; and there can be no doubt that they could swim over 
equal widths of salt water, and if accidentally carried out to sea 
m^ht sometimes succeed in reaching islands many miles distant. 
Contrary to the common notion pigs can swim remarkably well. 
Sir Charles Lyell tells us in his "Principles of Geology” that 
during the floods in Scotland in 1829, some pigs only six months 
old that were carried out to sea, swam five miles and got on 
shore again. He also states, on the authority of the late Edward 
Forbes, that a pig jumped overboard to escape from a terrier in 
the Grecian Archipdago, and swam safdy to shore many miles 
distant. Tliese fieicts render it probable that wild pigs, iiom 
their greater strength and activily, might under favourable cir- 
cumstances cross arms of the sea twenty or thirty miles wide ; 
and there are facts in the distribution of this tribe of animala 
which seem to indicate that they have sometimes done so. Deer 
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take boldly to the water and can swim considerable distances, 
but we have no evidence to show how long they could live at 
sea or how many miles they could traverse. Squirrels, rats, and 
lemmings often migrate from northern countries in bauds of 
thousands and hundreds of thousands, and pass over rivers, lakes 
and even anus of the sea, but 1h^ geuerally perish in the salt- 
water. Admitting, however, the powers of most mammals to 
swim considerable distances, we have no reason to believe that 
any of them could traverse without help straits of upwards of 
twenty miles in width, while in most cases a channel of half 
that distance would prove an effectual barrier. 

lu-fioa and Driftwood as Aiding the Dispersal of Mammals . — 
In the arctic regions icebergs originate in glaciers which de- 
scend into the sea, and often bear masses of gravel, earth, and 
even some vegetation on their surfaces ; and extensive level ice- 
fields break away and float southwards. These rnight often 
carry with them such arctic quadrupeds as frequent the ice, or 
even on rate occasions true land-animals, w-hich might some- 
times be stranded on distant continents or islands. But a more 
effectual because a more wide-spread agent, is to be found in 
the uprooted brees and rafts of driftwood often floated down 
great rivers and carried out to sea. Such rafts or islands are 
sometimes seen drifting a hundred mUes from the mouth of the 
Ganges with hviug trees erect upon them ; and the Amazon, the 
Orinoco, Ulississippi, Congo, and most great rivers produce 
similar rafts. Spix and hlartius declare that they saw at differ- 
ent times on the Amazon, monkeys, tiger-cats, and squinels, 
being thus carried down the stream. On the Parana, pumas, 
squirrels, and many other quadrupeds have been seen on these 
rafts; and Admiial W. H. Smyth informed Sir C. Lyell that 
among the Philippine islands after a hurricane, he met with 
floating masses of wood with trees growing upon them, so that 
they were at first mistaken for islands till it was found that they 
were rapidly drifting along. Here thmefore, we have ample 
means for carrying all the smaller and especially the arboreal 
nuMninala out to sea; and although in most cases they would 
perish there, yet in some &vourable instances strong winds or 
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unusual tidal currents might carry them safely to shores per- 
haps several hundred miles from their native country. The fact 
of green trees so often having been seen erect on these rafts is 
moat important ; for they would act as a sail by which the raft 
might be propelled in one diiection for several days in succession, 
and thus at last reach a shore to which a current alone would 
never have carried it. 

There are two groups of inammals which have quite excep- 
tional means of dispersal — the bats which ily, and the cetacea, 
seats, &c., w'hich swim. The former are capable of traversing 
considerable spaces of sea, since two North American species 
either regularly or occasionally visit the Bermudas, a distance 
of 600 miles from the mainland. The oceanic Tnfl. TnTn fi.1a (whales 
and po]3)oises) seem to have no barrier but temperature; the 
polar species being unable to cross the equator, while the tropical 
forms are equally unfitted for the cold polar waters. The shore- 
feeding manatees, however, can only live where they find food ; 
and a long expanse of rocky coast ivould probably be as com- 
plete a barrier to them as a few hundred miles of open ocean. 
The amphibious seals and walruses seem many of them to be 
capable of making long sea journeys, some of the species being 
foimd on islands a thousand miles apart, but none of the arctic 
are identical with the autartic species. 

The otters wdtli one exception are freshwater animals, and we 
have no reason to believe they could or would traverse any great 
distances of salt water. In fact, they would be less liable to 
dispersal across arms of the sea than purely terrestrial species, 
since their powers of swimming would enable them to regain 
the shore if accidentally carried out to sea by a sudden flood. 

Msafis of Dispersal of Birds . — It would seem at first sight that 
no barriers could limit the range of birds, and that they ought 
to be the most ubiquitous of living things, and little fitted there- 
fore to throw any light on the laws or causes of the geographical 
distribution of animals. This, however, is far from being 
case ; many groups of birds are almost as strictly limit^j^^ * 
barriers as the mammalia ; and from their larger numbers and 
the avidity with which they have been collected, they furnish 
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materials of the greatest value for our present study. The 
different groups of birds offer remarkable contrasts iii the extent 
of their range, some being the most cosmopolite of the higher 
animals, while others are absolutely confined to single qtots on 
the earth’s surface. The petrels {Pronellariulas) and the gulls 
(Laridee) are among the greatest wanderers ; butr most of the 
species are confined to one or other of the great oceans, or to the 
arctic or antarctic seas, a few only being found with scarcely 
any variation over almost the whole globe. The sandpipcr%aud 
plovers wander along the shores as far as do the petrels over the 
ocean. Great numbers of them breed in the arctic regions and 
migrate as far as India and Australia, or down to Chili and 
Brazil ; the species of the old and new worlds, however, lieing 
generally distinct In striking contrast to these wi<le ranges- 
we find many of the smaller perching birds, with some of the 
parrots and pigeons, confined to small islands of a few square 
miles in extent, or to single valleys or mountains on the main- 
land. 

Dispersal of Birds by Winds . — ^Those groups of birds which 
possess no powers of flight, such as the ostrich, cassowary, and 
apteryx, are in exactly the same position as mammalia as regards 
their means of dispersal, or are ])erhaps even inferior to them ; 
since, although they are able to cross rivers by swimming, it is 
doubtM if they could remain so long in the water as most land 
quadrupeds. A very large number of short-winged birds, such 
as toucans, pittas, and wrens, are perhaps worse off ; fur they can 
fly very few miles at a time, and on falling into the water would 
soon be drowned. It is only the strong-flying species tliat can 
venture to cross any great '.vidth of sea ; and even these rarely do 
so unless compelled by necessity to migrate in search of food, or 
to a more genial climate. Small and w’eak binls are, however, 
often earned accidentally across great widths of ocean by violent 
galea This is well exemplified by the large numbers of 
stragglers from North Arnica, which annually reach the 
Bermudaa No less than sixty-nine species of American birds 
have occurred in Europe, most of them in Britain and Hdigo- 
land. They consist chiefly of migratory birds which in autumn 
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return along the eastern coasts of the iTiiited States, and often 
fly from point to point across bays and intets. They are then 
liable to be blown out to sea by storms, which are prevalent at 
this season ; and it is almost always at this time of year that 
their occurrence has been noted on the shores of Europe. It 
may, however, ^be doubted wlietlier this is not an altogether 
modern phenomenon, dependent on the number of vessels con- 
stantly on the Atlantic which nflbrd resting-places to the wan- 
derers ; as it is hardly conceivable that such birds as titlarks, 
cuckoSs, wrens, warblers, and rails, could remain on the wing 
without food or rest, the time requisite to pass over 2,000 miles 
of ocean. It is somewhat remarkable that no European birds 
reach the American coast but a few which pass by way of 
JLceland and Greenland; whereas a considerable number do 
reach the Azores, fully half way across; so that tlieir absence 
can hardly be due to the prevailing winds being westerly. -The 
case of the Azores is, however, an argument for the unassisted 
passage of biixls for that distance ; since two of the finches are 
peculiar ‘ species,’ but closely allied to Europeau forms, so that 
their progenitors must, probably, have reached the islands before 
the Atlantic was a commercial highway. 

Barriers to the Dispersal of Birds . — have seen that, as a 
rule, wide oceans are an almost absolute barrier to the passage of 
most birds from one continent to another ; but much nan’ower 
seas and stmits are also very effectual barriers where the habits 
of th(3 birds are such as to preserv'e them from being carried 
away by storms. All birds which frequent thickets and forests, 
and wdiich feed near or on the ground, are secure from such 
accidents; and they are also restricted in their range by the 
extent of the forests they inhabit. In South America a laige 
number of the birds have their ranges determined by the ex- 
tent of the forest country, while others are equally limited to the 
open plains. Such species are also bounded by mountain ranges 
whenever these rise above the woody region. Great rivers, such 
as the Amazon, also limit the range of many birds, even when 
there would seem to be no difficulty in their crossing them. The 
supply of food, and the kind of vegetation, soil, and climate 
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best suited to a bird’s habits, arc probably the causes which imirk 
out the exact limits of the range of each species ; to which must 
be added the prevalence of enemies of either the parent birds, 
the eggs, or the young. In the Malay Archipelago pigeons abound 
most where monkeys do not occur ; and in South America the 
same birds are comparatively scarce in the forest plains where 
monkeys are very abundant, while they are jdeutiful on the open 
plains and compos, and on the mountain plateaux, where these 
nest-hunting quadnipeds are rarely found. Some hii-ds are 
confined to swamps, othere to mountains ; some can only 1^'e on 
rocky streams, othere on deserts or grassy plains. 

The Phenomena of Miffration . — TJie term “inignition” is often 
applied to the periodical or iiregulnr inoruments of all animals ; 
but it may be questioned whether there are any nsgular mi-/ 
grants but birds and fishes. The aiinnal or periodical movement.^ 
of mammalia are of a different class. Monkeys ascend the 
Himalayas in summer to a height of 10,000 to 12,000 feet, and 
descend again in winter. tVolves everywhere descend from tlie 
mountains to the lowlands in severe weather. In diy seasons 
great herds of antelopes jnove sonthwanls towanls the Cape of 
Good Hope. The well-known lemmings, in severe winters, at 
long intervals, move down from the mountains of Scaudiiiavia in 
immense numbers, crossing lakes and rivers, eating their way 
through haystacks, and surmounting eveiy' obstacle till they 
reach the sea, whence very few return. Tlie alpine hare, the 
arctic fox, and many other animals, exhibit similar phenomena 
on a smaller scale; and generally it may be said, that whenever 
a fiivourable succession of seasons has led to a great multipli- 
cation of any species, it must on the pressure of hunger seek 
food in fresh localities. For such movements as these we have 
no special term. The summer and winter movements Ijest 
correfqwnd to true migration, but they are always on a small 
scale, and of limited extent; the other movements ore rather 
temporaTy incursions than true migrations. 

The annual movements of many fishes are more strictly 
analogons to the migration of birds, since they take place 
in large bodies and often to considerable distances, and are 
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inimediiitely connected with the process of reproduction. Some, 
as tlie salmon, enter rivers; others, as tlie hen-ing and mackerel, 
•ajiproach the coast in the breeding season ; but the exact course 
of tlieir niigi'utions is unknown, and owing to our complete 
ignomnce of the area each species occupies in the ocean, and tlie 
absence of such barriers and of such physical diversities as occur 
on tlie land, they are of far less interest and less connected with 
our present study tliaii the movements of birds, to wdiich we 
shall now^ confine ourseh^es. 

Minrfitioihs of Birds . — In all the temperate parts of the globe 
tliere are ii considerable number of birds winch reside only a 
])art of the year, regularly an-iving and leaving at tolerably fixed 
epochs. In our own countiy many northern birds visit us in 
AVinter, such as the fieldfare, redwing, snow-bunting, tunistone, 
aiid numerous ducks and waders ; with a few, like the black red- 
start, and (according to llev. 0. A. Johns) some of the woodcocks 
from the south. In the summer a host of bii*ds aiipear — ^the 
cuckoo, the swifts and swallows, and numerous warblers, being 
the most familiar, — ^^vhich stay to build their nests and rear their 
young, and then leave us again. These are true migrants ; but 
a number of other biixls visit us occasionally, like the waxwing, 
the oriole, and the bee-eater, and can only be classed as 
stragglers, which, ])erluips from too rapid multiplication one year 
and want of food the next, are driven to extend their ordinary 
range of migration to an unusual degree. We will now endeavour 
to sketch the chief phenomena of migi'ation in different 
countries. 

Europe , — It is well ascertained that most of the birds that 
spend their spring and summer in the temperate parts of Europe 
pass the winter in Morth Africa and Western Asia. The winter 
visitants, on the other hand, pass the summer in the extreme 
north of Europe and Asia, many of them having been found to 
breed in Lapland. The arrival of migratory birds from the 
south is very constant as to date, seldom varying more than a 
week or two, without any regard to the weather at the time ; 
but the departure is less constant, and more dependent on the 
weather. Thus the swallow always comes to us about the middle 
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of April, however cold it in.ay be, while its departure may take 
place from the end of September to late in October, and is said by 
Forster to occur on the lii’st X. or X.E. wind after the 20tli of 
September. 

Almost all the migratory birds of Europe go southward to 
the Mediterranean, move along its coasts cast or west, and cross 
over in three places only ; either from the soutti of Spain, in tlie 
neighbourhood of Gibraltar, from Sicily over Malta, or to the 
east by Greece and Cyprus. They are thus always in sight of 
land. The passage of most small birds (and many of tins larger 
ones too) takes place at night ; and tliey only cross the ]\Iediter- 
ranean when the wind is steady from near the east or west, 
and when tliere is moonlight. 

It is a curious fact, but one that seems to be well authenti- 
cated, that the males often leave before the females, and bcfih 
before the young bii*ds, which in considerable numbers migrate 
later and alone. These latter, however, seldom go so far as the 
old ones ; and numbers of young birds do not cross the Alediter- 
ranean, but stay in the south of Europe. The same rule applies 
to the northward migration; the young birds stopping short 
of the extreme arctic regions, to which the old birds migrate.^ 
When old and young go together, however, the old birds take 
the lead. In the south of Europe few of the migiutory birds 
stay to breed, but pass on to more temperate zones : thus, in the 
south of France, out of 350 species only 60 breed there. The 
same species is often sedentary in one part of Euro])e and migra- 
tory in another ; thus, the chaffinch is a constant resident in 
England, Germany, and the middle of France ; but a migrant in 
the south of France and in Holland : the rook visits the south 
of France in winter only: the FaUo tinnunculvs is both a 
resident and a migrant in the south of France, according to 
M. Marcel de Serres, there being two regular passages every 
year, while a certain number always remain. 

1 Marcel de Serres states this as a general &ct for wading and swimming 
birds. He says that the old birds arrive in the extreme north almost alone, 
the young remaining on the shores of the Baltic, or on the lakes of Austria, 
Hungary, and Russia. See his prize essay, Dei Cautes da Migrationt^ &c. 
2nd. ed., Paris, 1845, p. 121. 
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"Wo sec, then, that mijjration isgoverned hy certain intelligible 
laws ; and that it varies in many of its details, even in the same 
•species, accoitling to changed conditions. It may be looked 
upon as an exaggeration of a habit common to all locomotive 
animals, of moving about in search of food. This habit is greatly 
restricted in quadrupeds hy their inability to cross the sea or 
even to pass tlirough the highly-cultivated valleys of such 
countries as Europe ; hut the power of flight in birds enables 
them to cross every kind of country, and even moderate widths 
of sea f and as they mostly travel at night and high in the air, 
their movements are difficult to observe, and are supposed to be 
more mysterious than they perhaps are. In the tropics birds 
move about to different districts according as certain fruits 
liecoiue ripe, certain insects abundant, or as flooded tracts dry 
up. On the borders of the tropics and the temperate zone 
extends a belt of country of a more or less arid character, and 
liable to be parched at the summer solstice. In winter and 
early spring its northern maigin is verdant, but it soon becomes 
bumt up, and most of its biids necessarily migrate to the more 
fertile regions to the north of them. They thus follow the spring 
or summer as it advances from the south towards the pole, feeding 
on tlie young flower buds, the abundance of juicy larvae, and on 
the ripening fruits ; and as soon as these become scarce they 
retrace their steps homewaixls to pass the winter. Others whose 
home is nearer the pole are driven south by cold, hunger, and 
darkness, to more hospitable climes, returning northward in the 
early summer. As a typical example of a migratory bird, let us 
take the nightingale. During the winter this bird inhabits 
almost all North Africa, Asia Minor, and the Jordan Valley. 
Early in April it passes into Europe by the three routes already 
mentioned, and spreads over France, Britain, Denmark, and the 
south of Sweden, which it reaches by the beginning of May. It 
does not enter Brittany, the Channel Islands, or the ’western part 
of England, never visiting Wales, except the extreme south of 
Glamorganshire, and rarely extending farther north than York- 
shire. It spreads over Central Europe, through Austria and 
Hungary to Southern Eussia and the wanner ports of Siberia, 
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Lut it nevertlieless breeds hi the Jordan Valley, so that in 
some places it is only the surplus population that migrates. 
In August and September, all who can return to their winter* 
quarters. 

Migrations of tliis type probably date back from at least the 
period when there was continuous land along the route passed 
over; and it is a suggestive fact that this land connection is 
known to have existed in recent geological times. Britain was 
connected with the Continent during, and probably before, the 
glacial epoch ; and Gibraltar, as well as Sicily and Malfu, were 
also recentlj*" united with Africa, as is proved bj' the fossil 
elephants and other large mammalia found in their caverns, by 
the comparatively shallow water still existing in this part of the 
Mediterranean while the remainder is of oceanic profundity' 
and by the laige amount of identity in the species of land animals 
still inhabiting the opposite shores of the Mediterranean. The 
submersion of these two tracts of land (which were perhaps of 
considerable extent) would be a slow process, and from year to 
year the change might be hardly i)erceptible. It is easy to sec 
how the migration that had once taken place over continuous 
land would be kept up, first over lagoons and marshes, then over 
a narrow channel, and subsequently over a considerable sea, 
no one generation of birds ever perceiving any difference in tlie 
route. 

There is, however, no doubt that the sea-passage is now very 
dangerous to many birds. Quails cross in immense flocks, and 
great numbers are drowned at sea whenever the weather is un- 
favourable. Some individuals always stay through the winter 
in the south of Europe, and a few even in England and Ireland ; 
and were the sea to become a little wider the migi'ation would 
cease, and the quail, like some other birds, would remain 
divided between south Europe and north Africa. Aquatic 
birds are observed to follow the routes of great rivers and 
lakes, and the shores of the sea. One great body reaches 
central Europe by -way of the Danube from the shores of the 
Black Sea; anotW ascends the Rhone Valley from the Gulf 
of Lyons. 




CHAP. II.] 


BIRDS. 


India and China . — In the peninsula of India and in China 
great numbers of northern birds arrive during September and 
October, and leave from March to May. Among the smaller 
birds are wagtails, pipits, laiks, stonechats, warblers, thrushes, 
buntings, shrikes, starlings, hoo])oes, and quails. Some species 
of cranes and storks, many ducks, and great numbers of Sedo- 
pacida: also visit India in winter ; and to prey upon these 
come a band of rapacious birds — the peregrine falcon, the hobby, 
kestrel, common sparrowhawk, hairier, and the short-eared owl. 
Thes0 birds are almost all natives of Europe and Western Asia; 
they spread over all northern and central India, mingling with 
the sedentary birds of the oriental fauna, and give to tlie orni- 
thology of Hindostan at this season quite a European aspect. 

, The peculiar species of the higher Himalayas do not as a rule 
'descend to the plains in winter, but merely come lower down the 
mountains; and in southern India and Ceylon comparatively 
few of these migratory birds appear. 

In China the migratorj’ birds follow generally the coast line, 
joming southwards in winter from eastern Siberia and northern 
Japan ; while a few purely ti-opicnl forms travel northwards in 
Slimmer to Japan, and on the mainland as far as the valley of 
the Ainoor. 

North America . — The migrations of birds in North America 
have been carefully studied b}’ resident naturalists, and present 
some interesting features. Tlie birds of the easteim parts of 
North America are pre-eminently migratory, a much smaller pro- 
portion being penuanent residents than in corresponding latitudes 
in Europe. Thus, in Massachusetts there are only about 30 species 
of birds wdiich are resident all the year, while the regular 
snmmpr visitors are 106. Comparing with this our own country, 
though considerably further north, the proportions are reversed ; 
there being 140 residents and 63 summer visitors. This differ- 
ence is clearly due to the much greater length and severity of 
the winter, and the greater heat of summer, in America than 
with ua The number of permanmit residents increases pretty 
regularly as we go southward ; but the number of birds at any 
lo^ty during the breeding season seems to increase as we go 
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northwaid as far os Canada, wliere, acconling to Mr. Allen, mure 
species breed than in the vrnrm Southern States. Even in the 
extreme north, beyond the limit of forests, there are no less than 
60 species \rhich breed; in Canada about JGO; while in 
Carolina there are only 135, and in Louisiana, 130. The extent 
of the migration varies greatly, some species only going a few 
degrees north and south, while others migi-ate annually from 
the tropics to the extreme north of the continent ; and every 
gradation occurs between these extremes. Among those Avhich 
migrate furthest are the sjiccies of Detulrteca, and other .tVnieri- 
can flycatching warblers (MniofU(ida'), many of wliich biw<l 
on the shores of Hudson's Bay, and spend the winter in Mexico 
or the West Indian islau«ls. 

The great migratory’ movement of American birds is almost 
wholly conlined to the east coa.^ ; tlie biiils of the high central* 
plains and of California being for the most isn't sedentary, or 
only’ migrating for short distances. All the species which reach 
South America, and mo.st of those which winter in Mexico 
and Guatemala, are exclusively cu.stcni sitecies ; though a few 
Bocky’ Mountain birds range southward alrmg the plateaux of 
Mexico and Guatemala, but ju-oltably not as regular annual 
migrants. 

In America as in Euroi^e birds appear in spring with great 
regularity, while the time of the autumnal return is le.’^.s con- 
stant. More curious is the fact, also observe*! in Uitli hemi- 
spheres, that they do not all return by the same route followed in 
going noith wards, some species being con-stant visitors to ceilain 
localities in spring but not in autumn, others in autumn but not 
in spring. 

Some interesting cases nave been observed in America of a 
gradual alteration in the extent of the migration of certain birds. 
A Mexican swallow {Hirundo luni/rons) first apjieared in Ohi** 
in 1815. Year by year it increased the extent of its range till 
by 1845 it had reached Maine and Canada ; and it is now quoted 
by American writers as extending its annual migrations to 
Hudson’s Bay. An American wren {I'roylodytes ludovieianua) 
ja another bird which has spread considerably northwards since 
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the time of the ornithologist Wilson ; and the rice-hird, or "Boh- 
o’-link,” of the Americans, continually widens its range as rice 
and wheat are more extensively cultivated. Tliis bird winters 
in Cuba and other West Indian Islands, and probably also in 
Mexico. In April it enters the Southern States and passes 
northward, till in June it reaches Canada and c.xtends west to 
the Saskatt'liewjin Eivor in 54° north latitude. 

South Temperate America, — The migratory birds of this part 
of the world have been observed by Mr. Hudson at Buenos 
Ayrfis. As in Europe and Xorth America, there are winter and 
summer visitors, from Tatagouia and the tropics respectively. 
Species of Pijrocephalus, Milculus, swallows, and a humming- 
bird, are among the most regular of the summer visitors. They 
arc all insectivorous birds. Erom I^atagoiiia species of 
* ojdcra, Cinclodc^% and Cent rites, come in winter, wuth two gulls, 
two geese, and six snipes and plovere. Five species of swallows 
appear at Buenos Ayres in spring, some staying to breed, others 
passing on to more temperate regions farther south. As a rule 
tlie birds which come late and leave early are the most regular. 
Some are very irregular in tlieir movements, the Molothrus imm- 
riemis, for example, sometimes leaves early in autumn, some- 
times remains all the winter. Some resident birds also move in 
w'inter to districts where they are never seen in summer. 

General Beniarks on Migration, — The preceding summary of 
the main facts of migration (which might have been almost in- 
definitely extended, owing to the groat mass of detailed infor- 
mation that exists on the subject) appears to accord with the 
view already suggested, that the instinct” of migration has 
arisen from the habit of wandering in search of food common to 
all animals, but greatly exaggerated in the case of birds by their 
powers of flight and by the necessity for precuring a large 
amount of soft insect food for their unfledged young. Migra- 
tion in its simple form may be best studied in North America, 
where it takes place over a continuous laud surface with a con- 
siderable change of climate from south to north. We have here 
(as probably in Europe and elsewhere) every grade of migration, 
from species which merely shift the northern and southern 
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limits of their range a few hundred miles, so that in the central 
parts of the area the species is a permanent resident, to others 
which move completely over 1,000 miles of latitude, so that in 
all the inter\'ening districts they arc only known as birds of 
passage. Now, just as the rice*bird and the Mexican swallow 
have extended their migrations, owing to favouraltle conditions 
induced by human agency ; so we may presume that large num- 
bers of species would extend their range where favourable con- 
ditions arose through natural causes. If we go back only as 
far as the height of the glacial epoch, there is reason to believe 
that all North America, ns far south as about 40"* north latitude, 
was covered with an almost continuous and pcivniunl ice-sheet. 
At this time the migratory birds would extend up to this barrier 
(which would probably terminate in the midst of luxuriant 
vegetation, just ns the glaciers of Switzerland now often termi- 
nate amid forests and corn-fields), and as the cold decreased and 
the ice retired almost imperceptibly year by year, would follow 
it up farther and farther according as the peculiarities of vegeta- 
tion and insect-food were more or less suited to their several 
constitutions. It is an ascertained fact that many individual 
birds return year after year to build their nests in the same 
spot. Tliis shows a strong local attachment, and is, in fact, 
the faculty or feeling on which their verj’ existence pi-oljably 
depends. For were they to wander at random each year, they 
would almost certainly not meet with places so well suited to 
them, and might even get into di-stricts where they or their 
young would inevitably perish. It is also a curious fact that in 
so many cases the old birds migrate firat, leaving the young ones 
behind, who follow some short time later, but do not go so far as 
their parents. This is veiy strongly oppased to the notion of 
an imperative instinct The old birds have been before, the 
young have not ; and it is only when the old ones have all or 
nearly all gone that the young go too, probably following some 
of the latest stragglers. They wander, however, almost at ran- 
dom, and the majority are destroyed before tiie next spring. 
This is proved by the fact that the birds which return in spring 
are as a rule not more numerous than those which came the 
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preceding spring, whereas those which went aM’ay in autumn 
were two or three times a.s numerous. Those young birds that 
do get back, however, hare learnt b\' experience, and the next 
year they take care to go with tlie old ones. Tlie most striking 
fact in favour of the “ instinct” of migration is the “ agitation,” 
or excitement, of confined birds at the time when their wild 
companions are migrating. It seems 'probable, however, that 
this is what may be called a social excitement, due to the 
anxious cries of the migrating birds ; a view supported by the 
fal-t stated by Marcel de Serres, tliat the black swan of Australia, 
when domesticated in Europe, sometimes joins wild swans in 
their north waixl migration. We must I'emember too that migra- 
tion at the proper time is in many cases absolutely essential to 
the existence of the species ; and it is therefore not improbable 
that some strung social emotion should have been gradually 
developed in the race, by the circumstance that all who for 
want of such emotion did not join their fellows inevitably 
pcri»hed. 

The mode by which a passage originally overland has been 
converted into one over the sea offers no insuperable difficulties, 
as has already been pointed out Tlie long flights of some birds 
without apparently stojiping on the way is thought to be inex- 
lilicahle, as well as their finding their nesting-place of the 
previous year from a distance of many hundreds or even a 
thousand miles. Ihit the observant powers of animals are very 
great ; and birds flying high in the air may be guided by the 
physical features of the countr}' spread out beneath them in a 
way that would be impracticable to purel}' terrestrial animals. 

It is assumed by some writers that the breeding-place of a 
species is to be considered as its true home rather than that to 
which it retires in winter ; but this can hardly be accepted as a 
rale of universal application. A bird can only breed success- 
fully where it can find sufficient food for its young; and the 
reason probably why so many of the smaller birds leave the 
warm southern r^ions to breed in temperate or even cold lati- 
tudes, is because caterpillars and other soft insect larve are 
there abundant at the proper time, while in their winter home the 
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laTTte have all changed into winged insects. But this favourable 
breeding district will change its position with change of climate ; 
and as the last great change has been one of increased warmth 
in all the temperate zones, it is probable that many of the migratory 
birds are comparatively recent visitors. Otlier cliuiiges may 
however have taken place, affecting the vegetatioq and conse- 
quently the insects of a district ; and we have seldom the means 
of determining in any particular case in what direction the last 
extension of range oecun-ed. For the purjjoses of the study of 
geographical distribution therefore, we must, exccjit in special 
cases, consider the true range of a species to coiiqirise all the 
area which it occu2)ie.s regularly for any jwrt of the year, while 
all those districts which it only visits at more or less distant 
intenals, apparently driven by stonns or by hunger, and where 
it never regularly or ]>ermanenlly settles, should not be included 
as forming jtart of its area of distribution. 

Meant of Dispersal of Sipfiles and Amphibia . — If we leave 
out of consideration tlie true marine groups — the turtles and sea- 
snakes — reptiles are scarcely more fitted for traversing seas and 
oceans than are mammalia. We accordingly find that in those 
oceanic islands which possess no indigenous mammals, land rc])- 
tiles are also generally wanting. Tlie several groiqis of these ani- 
mals, however, differ considerably both in their means of diRiHirsal 
and in their power of resisting adverse conditions. Snakes are 
most dependent on climate, becoming very scarce in temperate 
and cold climates and entirely ceasing at G2’ north latitude, and 
they do not ascend very lofty mountains, ceasing at G.OOO feet 
elevation in tlie Alps. Some inhabit deserts, others s\nuups and 
marshes, while many are adapted for a life in forests. Tliey 
swim rivers easily, but apparently have no means of passing 
the sea, since they are very raiely found on oceanic islands. 
Lizards are also essentially tropical, but they go somewhat 
farther north than snakes, and ascend higher on the mountains, 
reaching 10,000 feet in the Alps. They possess too some 
unknown means (probably in the egg-state) of passing over the 
ocean, since they are found to inhabit many islands where there 
ore neither mammalia nor snakes. 
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The amphibia are much less sensitive to cold than are true 
reptiles, and they accordingly extend much farther north, frogs 
being found within the arctic circle. Their semi-aquatic life 
also gives them facilities fur dispersal, and their eggs are no doubt 
sonietiines carried by aijuatic birds from one pond or stream to 
another. Salt water is fatal to them as well as to their eggs, and 
lieiicc it arises that they are seldom found in those oceanic 
islands from whic'li niaminalia are absent. Deserts and oceans 
woiiM probably form the most effectual barriers to their dis- 
persal ; whereas both snakes and lizards abound in deserts, and 
have some means of oecasionallj’ passing the ocean which frogs 
and .salamanders do not .seem to possess. 

Mvans of DUpcrfinl of Fishes . — Tlie fact that the .same .species 
of fre.sliwater fish often inhabit distinct river systems, proves 
that they have some means of dispersal over land. The many 
authentic aeconiits of fish falling from the atmosphere, indicate 
one of the means by which they may be transferred from one 
river basin to another, viz,, by humcanes and whirlwinds, which 
often cany uii eon.siderable quantities of water and with it fishes 
of small size. In volcanic countries, also, the fishes of subter- 
ranean streams may .sonietiines be thrown up by volcanic explo- 
sions, as Humboldt relates happened in South America. Another 
mode by Avhich fishes may be distributed is by their eggs being 
occasionally carried away by aquatic birds ; and it is stated by 
Gnielin that geese and ducks during their migrations feed on the 
eggs of fish, and that some of these pass through their bodies 
with their vitality unimpaired.' Even water-beetles flying from 
one pond to another might occasionally cany with them some of 
the smaller eggs of fislies. But it is probable that fresh-water fish 
are also enabled to migrate by changes of level causing streams 
to alter their course and cany their waters into adjacent basins. 
On plateaux the sources of distinct river systems often approach 
each other, and the same thing occurs with lateral tributaries 
on the lowlands near their mouths. Such changes, although 
small in extent, and occumng only at long inter\*als, would 

' Quoted in Lyell’s PrineipUt of Otology (11th ed. vol. iL p. 374), from 
Amcen, Acad. Essay 75. 
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act very powerfully in modifying the disiriluition of iVesh-water 
fish. 

Sea fish would seem at first sight to linve almost uiiliiiiited 
means of dispersal, but this is far from being the cstse. Tempera- 
ture forms a complete barrier to a large number of species, cold 
water being essential to many, while others can only dwell in 
the warmth of the tropics. Deep water is another harrier to 
large numbers of species which are adapted to shores and 
shallows ; and thus the Atlantic is quite as iuii)ussable a gulf 
to most fishes as it is to biuls. Many st^a fishes migrate to a 
limited extent for the purpose of depositing their sj)awn in 
favourable situations. The hen*ing, (in inhabitant the deep 
sea, comes in shoals to our coast in the breedhig season ; wliile 
the salmon quits the northern seas ami enters our ri^ers, mount- 
ing upwards to the clear cold water near their sources to dept^sit 
its eggs. Keeping in mind the essential fiict that changes of 
temperature and of depth are the main barri»*r3 to the dispersal 
of fish, we shall find little diHiculty in tiacing the eaiises that 
have determined their distribution. 

Means of Dispersal of MoUasca. — The marine, fresh-water, and 
land mollusca are three groups whose powers of dispersal and 
consequent distribution are verj" different, aiul must be separately 
considered. The Ptcroptoda, tbe lantliina, ami other groujis of 
floating molluscs, drift about in mid-ocean, and their dispersal 
is pi-ohably limited chiefly by lemperatniv, but pcrhaji.s al.so by 
the presence of enemies or the scarcity of projier food. The 
univalve and bivalve mollusca, of t\liicli the whelk and the 
cockle may be taken as ty]ie.s, move so slowly in their adult 
state, that we should expect them to liave un exceedingly limited 
distribution; but tbe young of all tliese are free swimming 
embryos, and they thus have a powerful means of dispersal, and 
are carried by tides and currents .so as ultimately to spread over 
every shore and .shoal that offers conditions favourable for their 
development The fresh water molluscs, which one miglit at 
first suppose could not range beyond their own river-basin, are 
yet very widely distributed in common with almost all other 
fresh water productions ; and Mr. Darwin has shown that this is 
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due to the fact, that ponds and marshes are constantly frequented 
hy wading and swimming birds which are pre-eminently wan- 
derers, and which frequently carry away with them the seeds of 
plants, and the eggs of molluscs and aquatic insecta Fresh 
water molluscs just hatched were found to attach themselves to 
a duck’s foot suspended in an aquarium ; and they would thus be 
easily carried from one lake or river to another, and by the help 
of different species of aquatic birds, might soon spread all over 
the globe. Even a water-beetle has Ijeen caught with a small 
living shell {Ancylus) attached to it; and these fly long distances 
and are liable to he blown out to sea, one having been caught on 
board the Bcaylf when forty-five miles from land. Although 
fresh water molluscs and their eggs must frequently be earned 
out to sea, yet this cannot lead to their dispersal, since salt 
*water is almost immediately fatal to them ; and we are therefore 
forced to conclude that the appai'ently insignificant and uncer- 
tain means of dispersal above alluded to are really what have 
led to their wide distribution. The true land-shells offer a still 
.iiore diflicnlt case, for they ai'e exceedingly sensitive to the 
influence of salt water; they are not likely to be carried by 
aquatic birds, and yet they are more or less abundant all over 
the globe, inhabiting the most remote oceanic islands. It has 
been found, however, that laud-shells have the power of lying 
dormant a long time. Some have lived two years and a half 
shut up in pill boxes ; and one Egy ptian desert snail came to life 
after having been glued down to a tablet in the British Museum 
for four years ! 

We are indebted to Mr. Darwin for experiments on the power 
of land shells to resist sea water, and he found that when they 
had formed a membranous diaphragm over the mouth of the 
shell they survived many days’ immersion (in one case fourteen 
days) ; and another experimenter,quoted by Mr. Darwin, foxmd that 
out of one hundred land shells immersed for a fortnight in the sea, 
twenty-seven recovered. It is therefore quite possible for them to 
be carried in the chinks of drift wood for many hundred miles 
across the sea, and this is probably one of the most effectual 
modes of their dispersal. Very young shells would also some- 
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times attach themselves to the feet of birds walking or resting 
on the ground, and as many of the waders often go far inland, 
this may have been one of the methods of distributing species 
of land shells ; for it must always be remembered that nature can 
afford to wait, and that if but once in a thousand years a single 
bird should convey two or three minute snails to a distant island, 
this is all that is required for us to find that island well stocked 
with a great and varied population of land shells. 

Means of Dispersal of Insects and the Barriers which Limit 
their Range, — ^W’inged insects, as a whole, have perhaps more 
varied means of dispersal over the globe tlian any other highly 
organised animals. Many of them can lly imniense distances, 
and the more delicate ones are liable to be carried by stoinis 
and huiTicanes over a wide expanse of ocean. They are often 
met with far out at sea. Hawk-moths fi’cquently fly on board 
ships as they apiiroach the shores of tropical countries, and they 
have sometimes been captured more than miles from the 
neare.st laud. Dragon-flies came on board the Adrcntvre frigate 
when fifty miles off the coast of South America. A southerly 
wind brought flies in myriads to Admiral Smyilfs ship in the 
Mediterranean when he was 100 miles distant from the coast of 
Africa. A large Indian beetle {Chrgsochroa oretlata) was quite 
recently caught alive in the Day of Bengal by Captain Bayne of 
the barque William Mansoon, 273 miles from the nearest land. 
Danvin caught a locust 370 miles from land; and in 1844 
swarms of locusts several miles in extent, and as thick as the 
flakes in a heavy snow.storm, visited Madeira. Tliesemust have 
come with perfect safety more than 3(Mj miles ; and as they con- 
tinued flying over the island for a long time, they could evidently 
have travelled to a much greater distance, Xumbers of living 
beetles belonging to .seven genera, some aquatic and some terres- 
trial, were ciiught by Mr. Darwin in the open sea, seventeen 
miles from "the coast of South America, and they did not seem 
injured by the salt water. Almost all the accidental causes that 
lead to the dispersal of the higher animals would be still more 
favourable for insects. Floating trees could carry hundreds of 
insects for one bird or mammal ; and so many of the larvae, eggs, 
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and pnpse of insects have their abode in solid timber, that they 
might survive being floated immense distances. Great numbers 
of tropical insects have been captured in the London docks, 
where they have been brought in foreign timber ; and some have 
emerged from furniture after remaining torpid for many years. 
Most insects have the power of existing weeks or months with* 
out food, and some are very tenacious of life. Many beetles 
will survive immersion for hours in strong spirit ; and water a 
few degrees below the boiling point will not always kill them. 
We can therefore easily understand how, in the course of ages 
insects may become dispersed by means which would be quite 
inadequate iu the case of the higher animals. Tlie drift-wood and 
tropical fruits that reach Ireland and the Orkneys ; the double 
, cocoa-nuts that cross the Indian ocean from the SeycheUe Islands 
To the coast of Sumatra ; the winds that cany volcanic dust and 
ashes for thousands of miles ; the hurricanes that travel in their 
revolving course over wide oceans ; all indicate means by which 
a few insects may, at rare intervals be carried to remote regions, 
r.iid become the progenitors of a group of allied forms. 

But the dispersal of insects requires to be looked at from 
another point of view. They are, of all animals, perhaps the 
most wonderfully adapted for special conditions ; and are so often 
fitted to fill one place in nature and one only, that the barriers 
against their permanent displacement are almost as numerous 
and as eflective as their means of dispersal Hundreds of species 
of Icpidoptera, for example, can subsist in the larva state only on 
one species of plant; so that even if the perfect insects were 
carried to a new country, the continuance of the race would de- 
pend upon the same or a closely allied plant being abundant 
there. Other insects require succulent vegetable food all the 
year round, and are therefore confined to tropical regions; 
some can live only in deserts, others in forests ; some are de- 
pendent on water-plants, some on mountain-vegetation. Many 
are so intimately connected with other insects during some 
part of their existence that they could not live without them ; 
such are the parasitical hymenoptera and diptera, and those 
mimiftking species whose welfare depends upon their being 

D 
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mistaken for something else. Then again, insects have enemies 
in every stage of their existence — the egg, the larva, the pupa, 
and the perfect form ; and the abundance of any one of these 
enemies may render their survival impossible in a couiitiy other- 
wise well suited to them. Ever bearing in mind these two 
opposing classes of facts, we sliall not be surprised at the 
enormous range of some groups of insects, and at the extreme 
localization of others ; and shall be able to give a rational account 
of many phenomena of distribution that would otherwise seem 
quite unintelligible. 




CHAPTEE III. 

DISTRIBUTION AS AFFECTED BY THE CONDITIONS AND CHANGES OF 
THE earth's SURFACE, 

The distribution of animals over the earth’s surface, is evidently 
dependent in great measure upon those grand and important 
cliaracceristics of our globe, the study of which is termed physical 
geography. The proportion of land and water ; the outlines and 
distribution of continents; the depth of seas and oceans; the 
position of islands ; the height, direction, and continuity of moun- 
tain chains; the position and extent of deserts, lakes, and forests ; 
tlie direction and velocity of ocean currents, as well as of prevalent 
winds and hurricanes ; and lastly, the distribution of heat and 
cold, of rain, snow, and ice, both in their means and in tlieir 
extremes, have all to be considered w^hen we endeavour to 
account for the often unequal and unsymmetrical manner in 
which animals are dispersed over tlm globe. But even this 
knowledge is insufficient unless we inquire fuiiher as to the 
evidence of permanence possessed by each of these features, in 
order that we may give due weight to the various causes that 
have led to the existing facts of animal distributioiL 

Land and Water , — ^The well-known fact that nearly three- 
fourths of the surface of the earth is occupied water, and but 
a little more than one-fourth by land, is important as indicating 
the vast extent of ocean by which many of the continents and 
islands are separated &om e^ other. Sut there is another fact 

D 2 



36 


DISTRIBUTION OF ANIMALS. 


[part I. 


which greatly increases its importance, namely, that the mean 
hei^t of the land is rery small compared with the mean depth 
of the sea. It has been estimated by Humboldt that the mean 
height of all the lailQ surface does not exceed a thousand feet, 
owing to the comparative naiTownessof mountain ranges and the 
great extent of alluvial plains and valleys ; the ocean bed, on the 
contrary, not only descends deeper than the tops of the highest 
mountains rise above its surface, but these profound depths are 
broad sunken plains, while the shallows correspond to the moun- 
tain ranges, so that its mean depth is, as nearly as can be esti- 
mated, twelve thousand feet.^ Hence, as the area of water is throe 
times that of the land, the total cubical contents of the himl, 
above the sea level, w'ould be only ^ that of the waters which 
are below that level The important result follows, thatwhereaa 
it is scarcely possible that in past times the amount of land surface 
should ever greatly have exceeded that which now exists, it is 
just possible that all the land may have been at some time 
submerged; and therefore in the highest degree pi'obable that 
among the continual changes of land and sea that have been 
always going on, the amount of land surface has often been 
much less than it is now. For the same reason it is probable 
that there have been times w'hen large masses of land have been 
more isolated from the rest than they are at present ; just as 
South America would be if North America were submerged, or 
as Australia would become if the Malay Archipelago were to 
sink beneath the ocean. It is also very important to bear in 
mind the fact insisted on by Sir Charles Lyell, that the shallow 
parts of the ocean are almost always in the vicinity of land ; and 
that an amount of elevation that would make little difference to 
the bed of the ocean, would raise up extensive tracts of dry land 
in the vicinity of existing continents. It is almost certain, 
therefore, that changes in the distribution of land and sea 
must have taken place more frequently by additions to, or 

* This estimate has been made for me by Mr. Stanford from the materials 
naed in delineating the contoun of the ocean-bed on onr general map. It 
embodies the result of all the sonndings of the OhaBmgtr, Tmearora, and 
other vessels, obtainable np to August, 1876. 
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modifications of pre-existing land, than by the upheaval of 
entirely new continents in mid-ocean. The.se 'two principles 
will throw light upon two constantly recurring groups of facts 
in the distribution of animals, — ^the restriction of peculiar forms 
to areas not at present isolated, — and on the other hand, the 
occurrence of %llied forms in lands situated on opposite shores 
of the great oceans. 

Continental Areas . — ^Although the dry land of the earth’s 
surface is distributed with so much irregularity, that there is 
more than twice as much north of the equator as there is south 
of it, and about twice as much in the Asiatic as in the American 
hemisphere; and, what is still more extraordinary, that on a 
hemisphere of which a point in St. Gleorge’s Channel between 
•England and Ireland is the centre, the land is nearly equal in 
extent to the water, while in the opposite hemisphere it is in 
the proportion of only one-eighth, — ^j*et the whole of the land is 
almost continuous. It consists essentially of only three masses: 
the American, the Asia- African, and the Australian. The two 
former aro only separated by thirty-six miles of shallow sea 
at Behring’s Straits, so that it is possible to go from Cape Horn 
to Singapore or the Cape of Good Hope without ever being 
out of sight of laud ; and owing to the inter^'ention of the 
numerous islands of the Malay Archipelago the journey might 
be continued under the same conditions as far as Melbourne and 
Hobart Town. This curious fact, of the almost perfect continuity 
of all the great masses of laud notwithstanding their extremely 
irregular shape and distribution, is no doubt dependent on the 
circumstances just alladed to ; that the great depth of the oceans 
and the slowness of the process of upheaval, has almost always 
produced the new lands either close to, or actually connected 
with pre-existing lands ; and this has necessarily led to a much 
greater uniformity in the distribution of organic forms, than 
would have prevailed bad the continents been more completely 
isolated from each other. 

The isthmuses which connect Africa with Asia, and North 
with South America, are, however, so small and insignificant 
compared with the vast extent of the countries they unite that 
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we can hardly consider them to fonn more than a nominal 
connection. The Isthmus of Suez indeed, being itself a desert, 
and connecting districts which for a great dL<«tance are more or 
less desert also, does not effect any real union between the luxu- 
riant forest-clad regions of intertropical Asia and Africa. The 
Isthmus of Panama is a more eflectual line of union, since it is 
hilly, well watered, and covered with luxuriant vegetation ; and 
we accordingly find that the main features of South American 
zoology are continued into Central America and Mexico. In 
Asia a great transverse banier exists, dividing that continent 
into a northern and soutlieni portion ; and as the lowlands occur 
on the south and the highlands on the north of the great moun- 
tain range, which is situated not far beyond the tropic, an abrupt 
change of climate is produced ; .so that a belt of about a hundml. 
miles wide, is all that inter\'enes between a luxuriant tropical 
region and an almost arctic Avaste. Between the northern i)art 
of Asia, and Europe, there is no Barrier of importance ; and it is 
impossible to separate these regions as regards the main features 
of animal life. Africa, like Asia, has a great transverse barrier, 
but it is a desert instead of a mountain chain ; and it is found 
that this desert is a more effectual barrier to the diffusion of 
animtds than the ^lediterranean Sea ; partly liecause it coincides 
with the natural division of a tropical from a temperate climate, 
but also on account of recent geological changes which we shall 
presently allude to. It results then from this outline sketch of 
the earth’s surface, that the primary divisions of the geographer 
correspond approximately with those of the zoologist. Some 
large portion of each of the popular divisions forms the nucleus 
of a zoological r^ion ; but the boundaries are so changed that 
the geographer would hardly recognise them : it has, therefore, 
been found necessary to give them those distinct names which 
will be-fnlly explained in our next chapter. 

Beemt Changes in the Continental Areas . — ^The important fact 
has been now ascertained, that a considerable portion of the 
Sahara south of Algeria and Morocco was under water at a very 
recent epocL Over much of this area sea-shells, identical with 
those now living in the Mediterranean, are abundantly scattered. 
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not only in depressions below the level of the sea but up to a 
height of 900 feet above it. Borings for water made by the 
French government have shoum, tliat these shells occur twenty 
feet deep in the sand ; and the occurrence of abundance of salt, 
sometimes even forming considerable hills, is an additional proof 
of the disappearance of a large body of saltwater. The common 
cockle is one of the most abundant of the shells found ; and the 
liev. H. B. Tristram discovered a new fish, in a salt lake nearly 
fiOO miles inland, but which has since been found to inhabit the 
Gulf of Giuuea. Connected with this proof of i-ecent elevation 
in the Sahara, we have most interesting indications of subsidence 
in the area of the Mediterranean, which were perhaps contem- 
])omneous. Sicily and Malta are connected with Africa by a 
• gubmeiged bank from 300 to 1,200 feet below the surface ; while 
the de])th of the Mediterranean, lioth to the east and west, is 
enormous, in some parts more than 13,000 feet; and another 
submerged bank with a depth of 1,000 feet occurs at the straits 
of Gibraltar. In caves in Sicily, remains of the living African 
elephant have 1)eon found by Boron Anca ; and in other caves Dr. 
Falconer discovered remains of the ElepTias antiqmis and of two 
species of Hippopotamus. In Malta, three species of elephant 
have been discovei'ed by Captain Spratt ; a large one closely allied 
to E. aviiquus and two smaller ones not exceeding five feet high 
when adult. Tliese facts clearly indicate, that when North 
Africa was separated by a broad arm of the sea fix>m the rest of 
the continent, it was probably connected with Europe ; and this 
explains why zoologists find themselves obliged to place it along 
with Europe in the same zoological r^on. 

Besides tliis change in the level of the Sahara and the Medi- 
terranean basin, Europe has undergone many fiuctuations in its 
physical geography in very recent times. In Wales, abundance 
Ox sea-sh^ of living species have been found at an elevation 
of 1,300 feet; and in Sardinia there is proof of an devation 
of 300 feet since the human qxxfii ; and these ore only samples 
of many such changes of leveL But these changes, thou^ very 
important locally and as connected with geological problems, 
need not be further noticed here; as they wde not of a 
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natoie to affect the larger features of the earth's surface or to 
determine the boundaries of great zoological regions. 

The only other other recent change of great importance which 
can be adduced to illustrate our present subject, is that which 
has taken place between North and South America. The living 
marine shells of the opposite coasts of the istlupus of Panama, 
as well as the corals and fishes, are generally of distinct species, 
but some are identical and many are closely allied ; the West 
Indian fossil shells and corals of the Miocene period, however, 
are found to be largely identical with those of the Pacific coast. 
The fishes of the Atlantic and Pacific shores of America are 
as a rule very distinct ; but Dr. Gunther 1ms recently shown 
that a considerable number of species inhaliitiug the seas on 
opposite sides of the isthmus are absolutely identical. These* 
facts certainly indicate, that during the Miocene epoch a broad 
channel separated North and South America ; and it seems pro- 
bable that a series of elevations and subsidences have taken 
place uniting and separating them at different epochs ; the must 
recent submersion having lasted but a short time, and thus, 
while allowing the passage of abundance of locomotive fishes, 
not admitting of much change in the comparatively stationary 
mollusca. 

The Glacial Epoch as affecting the Distribution of Animals . — 
The remarkable refrigeration of climate in the northern hemi- 
sphere within the epoch, of existing species, to which the term 
Glacial epoch is applied, together with the changes of level that 
accompanied and perhaps assisted to produce it, has been one of 
the chief agents in determining many of the details of the exist- 
ing distribution of animals in temperate zones. A comparison 
of the effects produced by existing glaciers with certain super- 
ficial phenomena in the temperate parts of Kurope and North 
America, renders it certain that between the Newer Pliocene and 
the Secent epochs, a large portion of the northern hemisphere 
must have been covered with a sheet of ice several thousand 
feet thick, like that which now envelopes the interior of Green- 
land. Much further south the mountains were covered with 
perpetual snow, and sent glaciers down every valley ; and all the 
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great valleys on the southern side of the Alps poured down 
streams of ice which stretched far out into the plains of North- 
ern Italy, and have left their debris in the form of huge 
mountainou.<i moraines, in some cases more than a thousand feet 
high. In Canada and New Hampshire the marks of moving ice 
are found on the tops of mountains from 3,000 to 5,000 feet 
high ; and the whole suiface of the country around and to the 
north of the great lakes is scored by glaciers. Wherever the 
land w'as submei'ged during a part of this cold period, a deposit 
called boulder-clay, or glacial-drift has been formed. This is a 
mass of sand, clay, or gravel, full of angular or rounded stones 
of all sizes, up to huge blocks as laige as a cottage ; and especi- 
ally characterized by these stones being distributed confusedly 
through it, the largest being as often near the top as near the 
bottom, and never sorted into layers of different sizes as in 
materials carried by water. Such deposits are known to be 
formed by glaciers and icebergs ; when deposited on the land by 
glaciers they form moraines, when carried into water and thus 
spread with more regularity over a wider area they form drift. 
This drift is rarely found except where there is other evidence of 
ice-action, and never south of the 40th parallel of latitude, to 
which in the northern hemisphere signs of ice-action extend. 
In the southern hemisphere, in Patagonia and in New Zealand, 
exactly similar phenomena occur. 

A very interesting confirmation of the reality of this cold 
epoch is derived from the study of fossil remains. Both the 
plants and animals of the kliocene period indicate that the 
climate of Central Europe was decidedly ummer or more equa- 
ble than it is now ; since the flora closely resembled that of the 
Southern United States, with a likeness also to that of Eastern 
Asia and Australia. Many of the shells were of tropical genera ; 
and there were numbers of large mammalia allied to the 
elephant, rhinoceros, and tapir. At the same time, or perhaps 
somewhat earlier, a temperate climate extended into the arctic 
ragions, and allowed a magnificent vegetation of shrubs and 
forest trees, some of them evergreen, to flourish wiihin twelve 
degrees of the Pole. In the Pliocene period we And ourselves 
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among forms implying a climate very little different from the 
present ; and our own Crag formation furnishes evidence of a 
gradual refrigeration of climate; since its three divisions, the 
Coralline, Bed, and Norwich Crags, show a decreasing number 
of southern, and an increasing number of northern species, as we 
approach the Glacial epoch. Still later than thejie wc have the 
shells of the drift, almost all of which are nortliem and many 
of them arctic species. Among the mammalia indicative of 
cold, are the mammoth and the reindeer. In gravels and cave- 
deposits of Post-Pliocene date we find the same two animals, 
which soon disappear as the climate approached its present con- 
dition; and Professor Forbes has given a list of fifty shells 
which inhabited the British seas before the Glacial epoch and 
inhabit it still, but are all wanting in the glacial deposits. The, 
whole of these are found in the Newer Pliocene strata of Sicily 
and the south of Europe, where they escaped tlestruction during 
the glacial winter. 

There are also certain facts in the distribution of jdants, which 
are so well explained by the Glacial epoch that they may be said 
to give an additional confirmation to it. All over the northern 
hemisphere within the glaciated districts, the summits {»f lofty 
mountains produce plants identical with those of the p»dar 
regions. In the celebrated case of the "White Mountains in New 
Hampshire, United States (latitude 45°), all the plaiit.s on the 
summit are arctic species, none of which exist in the lowlands 
for near a thousand miles further noilh. It lias also been re- 
marked that the plants of each mountain are more especially 
related to those of the countries directly north of it. Thus, 
those of the Pyrenees and of Scotland are Scandinavian, and 
those of the White Mountains are all species found in Inbrador. 
Now, remembering that we have evidence of an exceedingly 
mild and uniform climate in the arctic regions daring the 
Miocene period and a gradual refrigeration from that time, it is 
evident that with each degree of change more and more hardy 
plants would be successively driven southwards ; till at last the 
plains of the temperate zone would be inhabited by plants, which 
were once confined to alpine heights or to the arctic regions. 
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As the icy mantle gradually melted oiT the face of the earth 
these plants 'would occupy the newly exposed soil, and would 
thus necessarily travel in t'wo directions, back towards the arctic 
circle and up towards the alpine peaks. The facts are thus 
exactly explained by a cause which independent evidence has 
proved to be a real one, and every such explanation is an addi- 
tional proof of the reality of the cause. But this explanation im- 
plies, that in cases where the Glacial epoch cannot have so acted 
alpine idants should nut be northern plants ; and a striking proof 
of this is to be found on the Peak of Teiieriffe, a mountain 
12,000 feet high. In the uppermost 4,500 feet of this mountain 
above the limit of trees. Von Buch found only eleven species of 
plants, eight of which Avere peculiar ; but the whole were allied 
to those found at loAvcr elevations. On the Alps or Pyrenees at 
this elevation, tlierc would be a rich flora comprising hundreds 
of arctic plants ; and the absence of anA'thing corresponding to 
them in this case, in which their ingress was cut off by the sea, 
is exactly what the theory leads ns to expect. 

Changes of Vegetation as affcciing the Distribiition of Animals. 
— ^As so many animals are dcjiendent on vegetation, its changes 
immediately aflect their distribution. A remarkable example of 
this is afforded by the pre-historic condition of Denmark, as 
interpreted by means of the peat-bogs and kitchen-middens. 
This country is uoAv celebrated for its beech-trees; oaks and pines 
being scarce ; and it is known to have had the same vegetation in 
the time of the Bomans. In the peat-bogs, however, are found 
deposits of oak trees ; and deeper stiU pines alone occur. 17'ow 
the kitchen-middens tell us much of the natural history of 
Denmark in the early Stone period ; and a curious confirmation 
of the fact that Denmark like Norway was then chiefly covered 
-witli pine forests is obtained by the discovery, that the Caper- 
cailzie was then abundant, a bird which feeds almost exclusively 
on the young shoots and seeds of pines and allied plants. The 
cause of this change in the v^tation is unknown ; but ffom the 
known fact that when forests are destroyed trees, of a different 
kind usually occupy the ground, we may suppose that some such 
change as a temporary submeigence might cause an entirdy 
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different vegetation and a considerably modified fauna to occupy 
the country. 

Organic Changes as affecting Distribution . — We have now briefiy 
touched on some of the direct effects of changes in physical 
geography, climate, and vegetation, on the distribution of ani- 
mals ; but the indirect effects of such changes are probably of 
quite equal, if not of gi'eater importance. Every change 
becomes the centre of an ever-widening circle of effects. The 
different members of the organic world are so bound together by 
complex relations, that any one change generally involves 
numerous other changes, often of the most unexpected kind. 
We know comparatively little of the way in which one animal 
or plant is bound up with others, but we know enough to a.ssure 
us that groups the most ap])arently disconnected are often 
dependent on each other. We know, for example, that the 
introduction of goats into St. Helena utterlj' desti-uyed a whole 
fiora of forest trees ; and with them all the insects, niullusca, and 
perhaps birds directly or indirectly dependent on them. Swine, 
which ran wild in Mairritius, exterminated the Dodo. The same 
animals are known to be the greatest enemies of venomous 
serpents. Cattle will, in many districts, wholly prevent the 
growth of trees ; and with the trees the numerous insects depen- 
dent on those trees, and the birds which fed upon the insects, 
must disappear, as well as the small mammalia which feed on 
the fruits, seeds, leaves, or roots. Insects again have the most 
wonderful influence on the range of mammalia. In Paraguay a 
certain species of fly abounds which destroys new-born cattle 
and horses ; and thus neither of these animals have run wild in 
that country, although they abound both north and south of it. 
This inevitably leads to a great difference in the vegetation of 
Paragu^', and through that to a difference in its insects, birds, 
reptiles, and wild mammalia. On what causes the existence of 
the fly depends we do not know, but it is not improbable that some 
comparatively slight changes in the temperature or humidity of 
the air at a particular season, or the introduction of some enemy 
might lead to its extinction or banishment. The whole face of 
the country would then soon be changed : new species would 



CHAr. IH.] CONDITIONS AFFECTING DISTHIBUTION. 


45 


come in, while many others would be unable to live there ; and 
the immediate cause of this great alteration would probably be 
quite imperceptible to us, even if we could watch it in progress 
year by year. So, in South Africa, the celebrated Tsetse fly 
inhabits certain districts having well defined limits ; and where 
it abounds nq horses, dogs, or cattle can live. Yet asses, 
zebras, and antelopes are unafiected by it. So long as this fly 
continues to exist, there is a living barrier to the entrance of 
certain animals, quite as effectual as a lofty mountain range 
or a wide arm of the sea. The complex relations of one form 
of life with others is nowhere better illustrated than in Mr. 
Darwin’s celebrated case of the cats and clover, as given in his 
Origin of Species, 6th ed., p. 57. He has observed that 1}oth 
^wild heartsease and red-clover are fertilized in this country by 
humble-bees only, so that the production of seed depends on 
the visits of these insects. A gentleman who has specially 
studied humble-bees finds that they are largely kept down by 
field-mice, which destroy their combs and nests. Field-mice 
in their turn are kept down by cats ; and probably also by owls ; 
so that these carnivorous animals are really the agents in ren- 
dering possible the continued existence of red-clover and wild 
heartsease. For if they were absent, the field-mice having no 
enemies, would multiply to such an extent as to destroy all the 
humble-bees; and these two plants would then produce no 
seed and soon become extinct. 

Mr. Darwin has also shown that one species often exterminates 
another closely allied to it, when the two are brought into 
contact. One species of swallow and thrush are known to 
have increased at the expense of allied species. Rats, carried 
all over the world by commerce, are continually extirpating 
other species of rats. The imported hive-bee is, in Australia, 
rapidly exterminating a native stingless bee. Any slight change, 
therefore, of physical geography or of climate, which allows 
allied species hitherto inhabiting distinct areas to come into 
contact, will often lead to the extermination of one of them; and 
this extermination will be effected by no external force, by no 
actual enemy, but merely because the one is slightly better 
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adapted to live, to increase, and to maintain itself under adverse 
cireamstances, than the other. 

Now if we consider carefully the few suggestive facts here 
referred to (and many others of like import are to be found in 
Mr. Darwin’s various works), we shall be led to conclude that 
the several species, genera, families, and orders, both of animals 
and vegetables which inhabit any extensive region, are bound 
together by a series of complex relations ; so that tlie increase, 
diminution, or extenninatiou of any one, may set in motion a 
series of actions and reactions moi'e or less affecting a large 
portion of tlie whole, and requiring perhaps centuries of fluctua- 
tion before the balance is restored. The range of any species 
or group in such a region, will in many cases (perhaps in most) 
be determined, not by physical barriers, but by the competition 
of other organisms. Where barriers have existed from a remote 
epoch, they will at first have kept back certain animals from 
coming in contact with each other; but when the assemblage 
of organisms on the two sides of the banier Iiavc, after many 
ages, come to form a balanced organic whole, the destruction of 
the barrier may lead to a very partial inteniiingling of the 
peculiar forms of the two regions. Each will have become 
modified in special ways adapted to the organic and physical 
conditions of the country, and will form a living ban-ier to the 
entrance of animals less j^erfectly adapted to those conditions. 
Thus while the abolition of ancient barriei-s will always lead 
to much intermixture of forms, much exteiminatiou and wide- 
spread alteration in some families of animals ; other important 
groups will be unable materially to alter their range ; or they 
may make temporary incursions into the new territory, and be 
ultimately driven back to very near their ancient linrits. 

In Older to make this somewhat difficult subject more intelli- 
gible, it may be well to consider the probable effects of certain 
hypothetical conditions of the earth’s surface : — 

1. If the dry land of the globe had been from the first 
continuous, and nowhere divided up by such boundaries as lofty 
mountain ranges, wide deserts, or arms of the sea, it seems 
probable that none of the larger groups (as orders, tribes, or 
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families^ would have a limited range ; but, as is to some extent 
the case in tropical America east of the Andes, every such 
group would be represented over the whole area, by countless 
minute modifications of form adapted to local conditions. 

2. One great physical barrier would, however, even then 
exist ; the hot equatorial zone would divide the faunas and floras 
of the colder regions of the northern and southern hemispheres 
from any chance of intermixture. This one barrier would be 
more effectual than it is now, since there would be no lofty 
mountain ranges to serve as a bridge for the partial intercliange 
of northern and southern forms. 

3. If such a condition of the earth as here supposed con- 
tinued for very long periods, we may conceive that the action 

^and reaction of the various oiganisms on each other, combined 
with the influence of very slowly changing physical conditions, 
would result in an almost perfect oiganic balance, which would 
be manifested by a great stability in the average numbers, the 
local range, and the peculiar characteristics of every species. 

4. Under such a condition of things it is not improbable tliat 
the total number of clearly differentiated specific forms might be 
much greater than it is now, though the number of generic and 
family types might perhaps be less ; for dominant species would 
have had ample time to spread into every locality where they 
could exist, and would then become everywhere modified into 
forms best suited to the permanent local conditions. 

5. Now let us consider what would be the probable eflect of 
the introduction of a bander, catting off a portion of this homo- 
geneous and well-balauced world. Suppose, for instance, that a 
subsidence took place, cutting off by a wide arm of the sea a 
large and tolerably varied island. The first and most obvious 
result would be that the individuals of a number of species 
would be divided into two portions, while others, the limits of 
whose range agreed approximately with the line of subsidence, 
would exist in unimpaired numbers on the new island or on the 
Tnftin land. But the species whose numbers were diminished 
and whose original area was also absolutdy diminished by the 
portion now under the sea, would not be able to hold their 
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ground against the rival forms whose numbers were intact. 
Some would probably diminish and rapidly die out; others 
which produced favourable varieties^ might be so modified by 
natural selection as to maintain tlieir existence under a different 
form ; and such changes would take place in vaiying modes on 
the two sides of the new strait. 

6. But the progress of these changes would necessarily affect 
the other species in contact with them. New places would be 
opened in the economy of nature which many would struggle to 
obtain ; and modification would go on in ever-uridening circle 
and very long periods of time might be required to bring the 
whole again into a state of equilibrium. 

7. A new set of factors would in the meantime have come 
into play. The sinking of land and the influx of a large body 
of water could hardly take place without inducing imi)ortant 
climatal changes. The temperature, the winds, the rain.s, might 
all be affected, and more or less changed in duration and amount. 
This would lead to a quite distinct movement in the organic 
world. Vegetation would certainly be considerably affected, and 
through this the insect tribes. We have seen how closely the 
life of the higher animals is often bound up with that of insects ; 
and thus a set of changes might arise that would modify the 
numerical proportions, and even the forms aud habits of a great 
number of species, would completely exterminate some, and raise 
others from a subordinate to a dominant position. And all these 
changes would occur differently on opposite sides of the strait, 
since the insular climate could not fail to differ considerably 
from that of the continent. 

8. But the two sets of changes, as above indicated, produced 
by different modes of action of the same primary cause, would 
act and react on each other ; and thus lead to such a far-spread- 
iiig disturbance of the organic equilibrium as ultimately perhaps 
to affect in one way or another, every form of life upon the 
earth. 

This hypothetical case is useful as enabling us better to realize 
how wide-spreading might be the effects of one of the simplest 
changes of physical geography^ upon a compact mass of mutually 
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adapted organisms. In tLe actual state of things, the physical 
changes that occur and have occurred through all geological epochs 
are larger and more varied. Almost every mile of land surface 
has been again and again de])rcssed beneath the ocean ; most of 
the great mountain chains liave either originated or greatly 
increased in height during the Tertiary period ; inaivellous 
alterations of climate and vegetation have taken place over half 
the land-surface of the earth ; and all these vast changes have 
influenced a globe so cut up by seas and oceans, by deserts 
and snow-dad mountains, that in many of its more isolated 
laud-masses ancient forms of life have been preseived, which, 
ill the more extensive and more varied continents have long 
given way to higher types. How complex then must have been 
the actions and reactions such a state of things would bring 
about; and how impossible must it be for us to guess, in most 
cases, at the exact nature of the forces that limit the range of 
some species and cause others to be rare or to beenme extinct ! 
All that we can in general hope to do is, to trace out, more or 
less hypothetically, some of the huger changes in physical 
geography that have occurred during the ages immediately pro- 
ceeding our own, and to estimate the cflect they will probably 
have produced on animal distribution. We may then, by the 
aid of such knowledge as to past organic mutations as the geo- 
logical record supplies us with, be able to determine the probable 
birthplace and subsequent migrations of the more iiiqiorlant 
genera and families; and thus obtain some coiicexition of that 
grand series of co-oixiiiiated changes in the earth and its in- 
habitants, whose final result is seen in the forms and the geo- 
graphical distribution of existing animals. 



CIIAPTEE IV. 

(IN ZOOLOGICAL BEGIONS. 

To the older school of Naturalists the native country of an nnimal 
-vvas of little importance, except in as far as climates dilfered. 
Animals were supposed to be specially adapted to live in certain 
zones or under ceiiain physical conditions, and it was hardly 
recognised that ajiart from these conditions there was any 
influence in locality whicli could materially affect them. It 
was believed that, while the animals of tropical, temperate, and 
arctic climates, essentially differed ; those of tlie tropics were 
essentially alike all over the world. A group of animals was 
said to inhabit the “Indies;” and important differences of 
structure were often overlooked from the idea, that ci'eatures 
equally adapted to live in hot countries and with certain 
general resemblances, would naturally be related to each other. 
Thus the Toucans and Ilornbills, the Humming-Birds and Sun- 
Birds, and even the Tapirs and the £lci>hants, came to be 
popularly associated as slightly modified varieties of tropical 
forms of life ; w'hile to naturalists, who were acquainted will 
the essential differences of structure, it was a never-failinp 
source of surprise, that under climates and conditions sc 
apparently identical, such strangely divei^ent forms should 
be produced. 

To the modern naturalist, on the other hand, the native 
country (or “ habitat ” as it is technically termed) of an animal 
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or a group of animals, is a matter of the first importance ; and, 
as regards the general history of life upon the globe, may be 
considered to be one of its essential characters. The structure, 
affinities, and habits of a species, now form only a part of its 
natural history. We require also to know its exact range at 
the present ^ly and in prehistoric times, and tr) have some 
knowledge of its geological age, the idace of its earliest appear- 
ance on the globe, and of the various extinct forms most nearly 
allied to it. To those who accept the tlieory of developriient as 
worked out by Mr. Darwin, and the views as to the general 
I>ermancuce and immense antiquity of the great continents and 
oceans so ably developed by Sir Charles Lyell, it ceases to be a 
matter of surprise that the tropics of Africa, Asia, and America 
• .should differ in their productions, but rather that they should 
have anything in common. Tlieir similarity, not their diversity, 
is the fact that most frequently puzzles us. 

Tlie more accurate knowledge we have of late years obtained 
of the productions of many remote regions, combined with the 
greater apj^roaches that have been made to a natural classifica- 
tion of the higher animaLs, has shown, that every continent or 
well-marked division of a continent, every archipelago and 
even every island, presents problems of more or less complexity 
to the student of the geographical distribution of animals. If 
we take up the subject from the zoological side, and study any 
family, order, or even extensive genus, we are almost sure to 
meet with some anomalies either in the present or past distri- 
bution of the various fonns. Let us adduce a few examples of 
these problems. 

Deer have a wonderfully wide range, over the whole of Europe, 
Asia, and North and South America ; yet in Africa south of 
the great desert there are none. Bears range over the whole of 
Europe, Asia, and North America, and true pigs of the genus 
Sus, over all Europe and Asia and as far as New Guinea; yet 
both bears and pigs, like deer, are absent from Tropical and 
South Africa. 

Again, the West Indian islands possess very few Mammalia, 
all of small size and allied to those of America, except one 
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genus; and that belongs to an Order, " Insectirora,” entirely 
absent from South America, and to a family, “ Centetidm,” all 
the other species of which inhabit Madagascar only. And as 
if to add force to this singular correspondence wc have one 
Madagascar species of a beautiful day-flying Moth, Urania, all 
the other species of which inhabit tropical America. These 
insects are gorgeously arrayed in green and gold, and are quite 
unlike any other Lepidoptera upon the globe. 

Tlie island of Ceylon generally agrees in its productions with 
the Southern part of India ; yet it has several Inrds which arc 
allied to Malayan and not to Indian groups, and a flue butterfly 
of the genus Hestia, as well as several genera of beetles, which 
are purely Malayan. 

Various important groups of animals arc distributed in a. 
way not easy to explain. Tlie anthropoid apes in West Africa 
and Sorneo; the tapirs in Malaya and South America; the 
camel tribe in the deserts of Asia and the Andes ; the trogons 
in South America and Tropical Asia, with one species in Africa; 
the marsupials iu Australia and America, are examplea 

The cases here adduced (and they might be greatly multiplied) 
are merely to show the kind of problems with which the 
naturalist now has to deal ; and in order to do so he requires 
some system of geographical arrangement, which shall serve 
the double purpose of affording a convenient sul)division of his 
subject, and at the same time of giving expression to the main 
results at which he has arrived. Hence the recent discussions 
on “Zoolc^cal Unions,” or, w’hat are the most natural 
primary divisions of the earth as regards its forms of animal 

lifcL 

The divisions iu use till quite recently were of two kinds ; 
either those ready made by geographers, more especially the 
quarters or continents of the globe; or those determined by 
climate and marked out by certain parallels of latitude or by 
isothermal lines. Either of these methods was better than 
none at all ; but from the various considerations explained in 
the preceding chapters, it will be evident, that such divisions 
must have often been very unnatural, and have disguised many 
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of the most important and interesting phenomena which a 
study of the distribution of animals presents to us. 

The merit of initiating a more natural system, that of determin- 
ing zoological regions, not by any arbitrary or a priori considera- 
tion but by studying the actual ranges of the more important 
groups of animals, is due to Mr. Sclater, who, in 1857, established 
six primaiy zoological regions from a detailed examination of 
the distribution of the chief genera and families of Birds. 
Before .stating what these regions are, W'hat objections hare 
been made to them, what other divisions have been since 
^iroposed, and what are tliose which we shall adopt in this 
work, it will be well to consider the general principles which 
should guide us in the choice between rival systems. 

• , Frindplea on which Zodogieal Regions should he formed . — 
It will be evident in the first place that nothing like a i)er- 
fect zoological division of the earth is possible. The causes 
that have led to the present distribution of animal life are so 
varied, their action and reaction have been so complex, that 
anomalies and irregularities are sure to exist which will mar the 
symmetry of any rigid system. On two main points every sys- 
tem yet proposed, or that probably can be proposed, is open to 
objection ; they are, — Istly, that the several regions are not of 
equal rank ; — 2ndly, that they am not equally applicable to all 
classes of animals. As to the first objection, it will be found 
impossible to form any three or more regions, each of which differs 
from the rest in an equal degree or in the same manner. One 
will surpass all others in the possession of peculiar families; 
another will have many characteristic genera ; wliile a third will 
be mainly distinguished by negative characters. Tliere will also 
be found many intermediate districts, which possess some of the 
characteristics of two well-marked regions, with a few special 
features of their own, or perhaps with none; and it will be a 
difficult question to decide in all cases which region should 
possess this doubtful territory, or whether it should be formed 
into a primary r^on itself. Again, two regions which have 
now well-marked points of difference, maybe shown to have been 
much more dike at a compaiativdy recent geological epoch ; 
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and this, it may be said, proves their fundamental unity and 
that they ought to form but one primary region. To obviiite 
some of these difficulties a binary or dichotomous division is 
sometimes proposed; that poition of the earth which differs 
most from the rest being cut off as a region equal in rank 
to all that remains, which is subjected agaiii^ and again !«> 
the same process. 

To decide these various points it seems advisable that con- 
venience, intelligibility, and custom, should largely guide us. 
Tlie first essential is, a broa<lly marked and easily remembered 
set of regions; wliich c<»rres]:ond, as nearly as truth to nature 
will allow, with the distribution of the most imi»ortant gnmjw 
of animals. What these groujib are we shall pn*sently explain. 
In detennining the number, extent, and boundaries of these, 
regions, we must he guided by a variety of indications, since 
the application of fixed rules is impossible. They should evi- 
dently be <»f a int>derate number, (MHTespoiiding as far as 
practicable with the great natured divisions of the globe marked 
out by nature, and whijh ha\e always been recognized l»y 
geographers. There hhould be some appmximatiim to equality 
of .size, since there is reason to believe that a tolerably extensive 
area has been an essential condition for tlie development <»f 
most animal forms; and it is found that, oilier things being 
equal, the numbers, variety and importance of the fonii.s of 
animal and vegetable life, do hear some a]>j>roxiinate relation 
to extent of area. Although the po.sscssiun of peculiar families 
or genera is the main cliai-aeter of a primary zoological region, 
yet tlie negative character of tlie absence of ceilaiii families 
or genera is of equal iirpoilancc, uhai this ahnice docs not 
manifestly depend on unsuitahilify to (he support of the'yrovp^ 
and especially v:hm there is note no physical banner preventing 
tJmr entrance. This yill become e\'ident when we consider that 
the importance of the jjossession of a group by one region de- 
pends on its absence from the adjoining regions ; and if there is 
now no barrier to its entrance, we may be sure that tliere has 
once been one ; and tliat the possession of the area by a distinct 
and well balanced set of organisms, which must have been slowly 
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developed and adjusted, is the living barrier that now keeps out 
intruders. 

AVhen it is ascertained that the chief differences which 
now obtain between two areas did not exist in Miocene or 
Pliocene times, the fact is one of great interest, and enables us 
to speculate with some degree of probability as to the causes that 
have brought about the present state of things ; but it is not a 
reason for uniting these two areas into one region. Our object 
is to represent as nearly as possible the main features of the 
distribution of existing animals, not those of any or all past 
geological epochs. Should we ever obtain sufficient information 
as to the geography and biology of the earth at past epochs, we 
might indeed determine appioximatdy what were the Pliocene 
ffT Miocene or Eocene zoological regions; but any attempt to 
exhibit all these in cqpibiuation with those of our own period, 
must lead to confusion. 

The binary or dichotomous system, although it brings out 
the fundamental differences of the respective regions, is an 
inconvenient one in its application, and rather increases than 
obviates the difficulty as to equality Or inequality of regions ; 
for although a, h, e, and d, may be areas of unequal zoological 
rank, a being the most important, aud d the least, yet this 
inequality will probably be still greater if \re first divide 
them into a, on one side, and h, c, and d, on the other, 
and then, by another division, make h, an area of the second, 
and e, and d, of the third rank only. 

Coming to the second objection, the often incompatible 
distribution of different groups of animnls, aifonls ground for 
opposition to any proposed scheme of zoological regions. There 
is first the radical difference between land and sea animals; 
the most complete barriers to the dispersal of the one, sometimes 
offering the greatest facilities for the emigration of the other, 
and vice vena. A laige number of marine animals, however, 
frequent shallow water only ; and these, keeping near the coasts, 
will agree generally in their distribution with those inhabiting 
the land. But among land animals themselves there are very 
great differences of distribution, due to certain specialities 
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in their organization or mode of life. These act mainly in 
two ways,— Istly, by affecting the facilities with which they 
can be dispersed, either volnntarily or involuntarily ; — 2ndly, 
by the conditions wliich enable them to multiply and establish 
themselves in certain aieas and not in others. When both 
these means of diffusion .are at a iiiaxinnim, the dispersal of 
a group becomes universal, and ceases to have much interest 
for us. This is the case with certain groups of fungi and 
lichens, os well as with some of the lower animals; and in 
a less degree, as has been shown by Mr. Darwin, with many 
fresh-water plants and animals. At the other extreme we may 
])lncc certain arboreal vertebrata such as sloths and lemurs, 
which have no means of pa-^sing such karriers as narrow 
straits or moilerately high mountains, and whose survival iii 
any new country they might reach, would be dejrendent on the 
presence of suitable forests and the absence of dangerous enemies. 
Almost equally, or perhaps even more restiicted, are the means 
of permanent diffusion of tenvstrial molluscs ; since these are 
without any but very rare and accidental means of being safely 
transported across the sea ; their individual powers of locomo- 
tion are highly restricted ; they are especially subject to the 
attacks of enemies ; and they often depend not only on a 
peculiar vegetation, but on the geoh>gical character of the coun- 
try, their abundance being almost in direct proportion to the 
presence of some form of calcareous rocks. Between these 
extremes we find animals possessed of an infinite gradation of 
powers to disperse and to maintain themselves ; and it will evi- 
dently be impossible that the limits which best define the 
distribution of one group, should be equally tnie for all others. 

IMiiek detss of Animals is of most importance in determining 
Zoological Begions. — To decide this question we have to con- 
sider which groups of animals are best adapted to exhibit, 
by their existing distribution, the past changes and present 
physical condition of the earth’s surface; and at the same 
time, by the abundance of their remains in the various tertiary 
formations will best enable us to trace out the more recent 
of the series of changes, both of the earth’s sur&ce and 



CHAP. IT.] 


ZOOLOGICAL REGIONS. 


67 


of its inhabitants, by nrhicb the present state of things baa 
been brought about For this purpose we require a group 
wliich shall be dependent for its means of dispersal on the dis- 
tribution of land and water, and on the presence or absence 
of lofly mountains, desert plains or plateaux, and great forests ; 
since these are the chief physical features of the eai-th’s surface 
whose modifications at successive periods we wish to discover. 
It is also essential that they should not be subject to dispersal 
by many accidental causes; as this would inevitably in time 
tend to obliterate the effect of natural barriers, and produce a 
scattered distribution, the causes of which we could only guess at. 
Again, it is necessary that they should be so highly organized as 
not to be absolutely dependent on other groups of animals, and 
^ with so much power of adaptation as to be able to exist in one 
Tuna or another over the whole globe. And lastly, it is highly 
important that the whole group shoold be pretty well known, 
and that a fairly natural classification, especially of its minor 
divisions such as families and genera, should have been arrived 
at ; the reason for which last proviso is explained in our next 
chapter, on classification. 

Now in every one of these points the mammalia are preemi- 
nent ; and they possess the additional advantage of being the 
most highly developed class of organized beings, and that to 
which we ourselves belong. We should therefore construct our 
typical or standard Zoological Begions in the first place, from a 
consideration of the distribution of mammalia, only bringing to 
our aid the distribution of other groups to determine doubtful 
points. B^ons so established will be most closely in accord- 
ance with those long-enduring features of physical geography, 
on which the distribution of all forms of life fundamentally 
depend; and all discrepancies in the distribution of other 
classes of animals must be capable of being explained, either 
by their exceptional means of dispersion or by special condi- 
tions affecting their perpetuation and increase in each locality. 

Tf these considerations are well founded, the objections of 
those who study insects or molluscs, for example,— that our 
regions are not true for their departments of nature — caimot be 
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maiutained. For they ixill find, that a careful consideration of 
ihe exceptional means of dispersal and conditions of existence of 
each group, 'n’ill explain most of the divergences from the normal 
distribution of higher animals. 

We shall thus be led to an intelligent comprehension of the 
phenomena of distribution in all groups, which would not Itc 
the case if every specialist formed regions for his own particular 
study. In many cases we should find that no satisfactoiy 
division of the earth could he made to con-espond with the dis- 
tribution even of an entire class ; but we should have the cole- 
opterist and the lepidopterist each with his own Geography. And 
even this would probably not suffice, for it is very doubtful if 
the detailed distribution of the Longicoines, so closely dependent 
on woody vegetation, could be made to agree with that of the 
Staphylinidee or the Carabida* which abound in many of the* 
most barren regions, or with that of the Scambeidse, largely do- 
peiident on the presence of herbivorous mainnialia. And when 
each of these enquirers had settled a division of the earth into 
“ regions ” which exhibited with tolerable accuracy the plieno- 
mena of distribution of hi.s own group, we should have gained 
nothing whatever but a very complex mode of exhibiting 
the bare facts of distribution. W e should then have to begin 
to work out the causes of the diveigencc of one gnnip from 
anotlier in this respect ; but as each worker would refer to his 
own set of regions as the type, the whole suljecl would become 
involved in inextricable confusion. These considerations seem 
to make it imperative that one .set of “regions" should be 
established as typical for Zoo1<^y ; and it is hoped the reasons 
here advanced will satisfy most naturalists that these regions 
can be best determined, in the first place, by a study of the dis- 
tribution of the mammalia, supplemented in doubtful cases by 
that of the other veitebrates. We will now proceed to a discus- 
sion of what these regions are. 

Various ZociogiaU Regions proposed sines 1857. — It has already 
been pointed out that a very huge number of birds are limited 
by the same kind of barriers as mammalia ; it will therefore 
not be surprising that a system of regions formed to suit the 
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one, sliowld very nearly represent the distribution of the other. 
Mr. Sclater’s regions are as follows : — 

1. The I’alHjarctic Begion ; including Europe, Temperate Asia, 
and N. Afiica to the Atlas mountains. 

2. The Ethiopian llegion ; Africa south of the Atlas, Mada- 
gascar, and the^Iascarene Islands, with Southern Arabia. 

3. The Indian Region ; including India south of the Hima- 
layas, to South Cliina, and to Borneo and Java. 

4. The Australian Region ; iucludiug Celebes and Lombock, 
ca.stward to Au.stralia and the Pacific Islands. 

{). The Xcarelic Region; including Greenland, and 'N. 
America, to Xoi-thern Mexico. 

0. Tlie Xcotropcal Region ; including South America, the 
w^utillcs, and Southern Mexico. 

This division of the earth received great support from Dr. 
Gamlier wlio, in the Proceed iiuja of the Zoological Society for 
1S.~)8, showed that the geographical distribution of Reptiles 
agreed with it very chvsely, the principal difference being that 
tlie ivptiles of Japan linve a more Indian character than the 
birds, tliis being e.speeially the ca-se with the snakes. In the 
volume for 1808 of the same work. Professor Hu.xley discusses 
at considerable length the primary and secondary zoological 
divisions of the earth, lie gives reasons for thinking that the 
most ludical primaiy division, both as regaiils birds and mam- 
mals, is into a Xorthern and Southern hemisphere (Arctogiea 
and Xotogaja), the former, however, embracing all Africa, while 
the latter includes only Austnilasia and the Neotropical or 
Austi-o-Columbian region. Mr. Sclater had grouped his regions 
pnmarily into Paheogfoa and Neogsea, the Old and New 
Worlds of geographers; a division w'hich strikingly accords 
with the distribution of the passerine birds, but not so well 
V ith that of mammalia or reptiles. Professor Huxley points 
out tliat the Nearctic, Palmarctic, Indian, and Ethiopian 
regions of Mr. Sclater have a much givater resemblance to 
each other than any one of them bus to Australia or to South 
America ; and he further suggests that New Zealand alone has 
peculiarities which might entitle it to rank as a primary region 
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along with Australasia and South America ; and that a Circum- 
polar Province might be conveniently recognised as of equal 
rank with the Palsearctic and Xearctic proviiicca 

In 1866, Mr. Andrew Murray published a large and copiously 
illustrated volume on the Geot/raphienl Distrihution of Mam- 
mah, in which he maintains that the great, and primary 
Tnii.nifnn1iftii regions are only four : 1st. Hie Pahearctic n‘gion 
of Mr. Sclnter, extended to include the Sahara and Nubia ; 
2nd. the Tndo-Aiiican region, including tlic Indian and Ethiopian 
regions of Mr. Sclater; 3rd. the Australian rt'gion (uualteredV, 
4th. the American region, including Itoth North and South 
America. These are the regions as fhxrrihrd by ^Ir. Murray, 
but his coloured map of '* (ireat ^lainmalinn llegions ” shows 
all Arctic America to a little south of the Isothermal of 32°- 
Fahr. as forming with Europe and Noilh Asia one great region. 

At the meeting of the British Association at Exeter in IfbiO, 
Mr. W. T. Blanford read a paper on the Fauna of British liulia, 
in which he maintained that a large portion of the peninsula 
of India had derived its Fauna mainly from Africa ; and that the 
term " Indian region ” of Mr. Sclater was misleading, because 
India proper, if it belongs to it at all, is the least typical portion 
of it He therefore proposes to call it the *' Malayan region,’’ 
because in the Malay countries it is most highly developed. 
Ceylon and the mountain ranges of Southern India have marked 
Malay affinities. 

In 1871 Mr. £. Blyth published in Nature “ A suggested new 
Division of the Earth into Zoological Itegions,” in which he 
indicates seven primary divisions or regions, subdivided into 
twenty-six sub-regions. The seven regions are defined as 
follows: 1. The Boreal region; including the whole of the 
Palsearetic and Nearctic regions of Mr. Sclater along with the 
West Indies, Central America, the w'hole chain of the Andes, 
with O'}!!!! and Patagonia 2. The Columbian region ; consisting 
of the remaining part of South America 3. The Ethiopian 
T^on ; comprising besides that r^on of Mr. Sclater, the valley 
of the Jordan, Arabia, and the desert country towards Indio, 
with all the plains and table lands of India and the northern 
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half of Ceylon. 4. The Lemuriau region ; consisting of Itlada- 
gascarand its adjacent islands. 5. The Austral-Asian region; 
which is the Indian region of Mr. Sclater withont the portion 
taken to be added to the Ethiopian region. 6. The Melanesian 
region ; which is the Australian region of Mr. Sclater without 
New Zealand and the Pacific Islands, which form 7. the 
Polynesian region. Mr. Blyth tliinks tliis is " a true classifi- 
cation of zoological regions as regards mammalia and birds.” 

In an elaborate paper on the birds of Eastern North America, 
their distribution and migi'titions {Bulletin of Mvaevan of Com- 
parutice Zoolugtj, Cambridge, Massoudiusetts, VoL 2), Mr. J. A 
Allen proposes a division of the earth in accordance with what 
he terms, “ the law of cimumpolar distribution of life in zones,” 
as follows: 1. Arctic realm. 2. North temperate realm. 3. 
'^lerican tropical realm. 4. Indo-African tropical realm. 
5. South American tropical realm. 6. African temperate realm. 
7. Antarctic realm. 8. Australian realm. Some of these are 
subdivided into regions; (2) consisting of the American and 
tnc Europaio- Asiatic regions ; (4) into the African and Indian 
regions ; (8) into the tropical Australian region, and one com- 
prising the southern part of Australia and New Zealand. The 
other realms each form a single region. 

DiseiisaUm of proposed Itegions . — ^Before proceeding to define 
the regions adopted in this work, it may be as M'ell to make 
a few remarks on some of tlie preceding classifications, and 
to give the reasons which seem to render it advisable to adopt 
very few of the suggested improvements on Mr. Sdater’s 
original proiiosal. Mr. Blyth’s scheme is one of the least 
natural, and also the most inconvenient. There can be little 
use in the knowledge that a group of animals is found in the 
Boreal Eegion, if tlieir habitat might still be either Patagonia, 
the \7e8t Indies, or Japan ; and it is difficult to see on what 
principle the Madagascar group of islands is made of equal 
rank with this enormous r^'on, seeing that its forms of life 
have marked African afiffiiities. Neither does it seem advisable 
to adopt the Polynesian Begion, or that comprising New Zealand 
alone (as hinted at by Professor Huxley and since adopted by 
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Mr. Sclater in bis Lectures on Geographical Distribution at the 
Zoological Gardens in May 1874), because it is absolutely with- 
out indigenous mammalia and very poor in all foims of life, 
and therefore by no means prominent or important enough to 
form a primaiy region of the earth. 

It may be as well here to notice what apjiears^to be a serious 
objection to making Xew Zealand, or any similar isolated 
district, one of the great zoological regions, comparable to South 
America, Australia, or Ethiopia ; which is, that its claim to that 
distinction rests on gi-ounds which ai*e liable to fail. It is 
because New Zealand, in addition to its negative inerit.s, possesses 
three families of birds (Apterygidie living, Dinornithidse and 
Palapterygidie extinct), aiul a peculiar lizard-like reptile, 
Ilatteria^ which has to be classed in a distinct order, libyncho; 
cephalina, that the rank of a Itegion is claimed lor it. lUit 
supix>sing, what is not at all improbable, that other Ithyncho- 
ccphalina should be discovered in the interior of Australia or 
in New Guinea, and that Apterj-gidie or Palapterygidie should 
be found to have inhabited Australia in Post-Pliocene time.s, 
(as Dinomithido} have already been proved to have dime) the 
claims of New Zealand would entirely fail, and it would be 
universally acknowledged to be a part of the great Australian 
region. No such reversal can take place in the case of the 
other regions ; because they rest, not upon one or two, but upon a 
laige number of j)eculiarities, of such a nature that there is no 
room upon the globe for discoveries that can seriously modify 
them. Even if one or two peculiar typos, like Airterygida?. or 
Hatteria, should ])ermanently remain characteri.stic of New Zea- 
land alone, we can account for these by the extreme isolation of 
the country, and the absence of enemies, which have enabled 
these defenceless birds and reptiles to continue their existence ; 
just as the isolation and protection of the caverns of Carniola 
have enabled the Proteim to sur\ive in Europe. But supposing 
that the Proteus was the sole representative of an order of 
Batrachia, and that two or three other eitually curious and 
isolated forms occurred with it, no one would propose that these 
caverns or the district containing them, should form one of the 
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laid on the native characteristics of New Zealand, since they 
are found to an almost equal extent in every oceanic island. 

Again, it is both inconvenient and misleading to pick out 
certain tracts from the midst of one region or sub-region anil to 
place them in another, on account of certain isolated afiinities 
which may often be accounted for by local peculiarities. Even 
if the resemblance of the fauna of Chili and Patagonia to that 
of the Palicarctic and Nearctic regions was much greater than it 
is, this mode of dealing witli it would be objectionable ; but it 
is still more so, when we find tliat these countries have a 
strongly marked South American character, and that the north- 
ern affinities are altogether exceptional. The Podentia, which 
^comprise a large portion of the mammalia of tliese countries, 
are wholly South American in type, and the birds are almost all 
allied to forms characteristic of tropical America. 

For analogous reasons the Ethiopian must not be made to 
include any xmrt of India or Ceylon ; for although the Fauna of 
Central India has some African affinities, these do not prepon- 
derate ; and it w'ill not be difficult to show that to follow Mr. 
Andrew Murray in uniting bodily the Ethiopian and Indian 
regions of Mr. Sclater, is both unnatural and inconvenient. The 
resemblances between them arc of the same character as those 
which would unite them both with the Palsearctic and Nearetic 
regions ; and although it may be admitted, that, as Professor 
Huxley maintains, this group forms one of the great primaiy 
divisions of the globe, it is far too extensive and too hetero- 
geneous to subserve the practical uses for u’hich we require a 
division of the world into zoological regions. 

Beaamufor adopting the six Regions first proposed hy Mr. SdaUr. 
—So that we do not violate any clear affinities or produce any 
gUring irregularities, it is a positive, and by no means an un- 
important, ^vantage to have our named regions approximately 
equal in size, and with easily defined, and therefore easily re- 
membered, boundaries. All elaborate definitions of inteipene- 
tiating frontiers, as well as r^ons extending over three-fourths 
of the land surface of the globe, and including places which are 
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the antipodes of each other^ would be most iucouveiiieiit, even 
if there were not such difference of opinion about them. There 
can bo little doubt, for example, that the most radical zoological 
division of the earth is made by separating the Australian ra- 
gion from the rest; hut although it is something useful and 
definite to know that a group of animals is peculiar to Australia, 
it is exceedingly vague and unsatisfactory to say of any other 
group merely that it is extra- Australian. Neither can it be said 
that, from any point of view, these two divisions are of equal 
importance. Tlie next great natural division that can be made 
is the separation of the Neotropical Kegion of Mr. Sclater from 
the rest of the world. We thus have three primary divisions, 
which Professor Huxley seems inclined to consider as of 
tolerably equal zoological importance. Hut a consideration of 
all the facts, zoological and palieontological, indicates, that the 
great northern division (Arctoga?a) is fully as much more impor- 
tant than either Australia or South xVinerlca, as its four comjio- 
nent parts are less important ; and if so, convenience requires 
us to adopt the smaller rather than the larger divisions. 

This question, of comparative importance or ecj^uivalence of 
value, is very difficult to determine. It may he considered frmn 
the point of view of speciality or isolation, or from that of 
richness and variety of animal forms. In isolation and speciality, 
determined by what they want as well as what they 2)ossess, the 
Australian and Neotropical regions are undoubtedly each com- 
parable with the rest of the earth (Arctogiea). But in richness 
and variety of forms, they are both very much inferior, and are 
much more nearly comparable with the separate regions which 
compose it. Taking the families of mammalia as established by 
the best authors, and leaving out the Cetacea and the Bats, 
which are almo.st universally distributed, and about whose 
classification there is much uncertainty, the number of families 
represented in each of Mr. Sclater’s regions is as follows : 


I. Pakearctic region has 31 fiuniliea of terrestrial mammalia. 

II. Ethiopian „ „ 40 „ „ „ 

III. Indian „ ,, 31 ,, „ ,, 

Iv. Anatralisn „ „ 14 „ „ „ 

V. Nedtiopical „ „ £6 „ „ 


YI. Nearctic 


S3 
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We see, then, that even the exceedingly rich and isolated Neo- 
tropical region is less rich and diversified in its forms of mam- 
malian life than the veiy much smaller area of the Indian region, 
or the temperate Falteorctic, and very much less so than the 
Ethiopian region ; while even the comparatively poor Nearctic 
region, is nearly equal to it in the number of its family ty^ies. If 
these were united they would possess fifty-five families, a numbra 
very disproportionate to those of the remaining two. Another 
consideration is, that although tlie absence of certain forms of 
life makes a rt'giou more i.solate<l, it does not make it zoologically 
more important ; for we hare only to suppose some five or six 
families, now common to both, to become extinct either in the 
Ethiopian or the Indian regions, and they wonld become as 
strongly diflei'entiated from all other regions as South America, 
wliile still romaining as rich in family types. In birds exactly the 
same phenomenon recurs, the family types being less numerous in 
South America tlian in either of the other tropical regions of the 
earth,but alaigcr proportion of them are restricted to iL It will 
he shown further on, that the Ethiopian and Indian, (or, as I pro- 
pose to call it in this work. Oriental) regions, are sufiicicntly differ- 
entiated by very important groups of animals jieculiar to each ; 
and that, on strict zoological principles they are entitled to 
rank as regions of equal value with the Neotropical and Aus- 
tralian. It is perhaps less clear whether the Paltearctic should 
be separated from the Oriental region, with which it has un- 
doubtedly much in common ; but there are many and powerful 
reasons for keeping it distinct. There is an unmistakably different 
facies in the animal forms of the two regions ; and although no 
fitmilifts of Tnammalift or birds, and not many genera, are wholly 
confined to the Falaearctic region, a very considerable number 
of both have their metropolis in i^ and are very richly represented. 
The distinction between the characteristic forms of life in tropical 
and cold countries is, on the wholes very strongly marked in the 
northern hemisphere ; and to refuse to recognise this in a sub- 
division of the earth which is established for the veiy purpose (tf 
expressing such contrasts more clearly and concisely than by 
ordinary geographical teminology, would be both illogical and 
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inconvenient. The one question then remains, whether the 
Nearctic region should he kept separate, or whether it should 
form part of the Paliearctic or of the Neotropical regions. Pro- 
fessor Huxley and Mr. Blyth advocate the former course ; Mr. 
Andrew Murray (for mammalia) and Professor Newton (for birds) 
think the latter would be more natural. No doubt much is to 
be said for both views, but both cannot be right ; and it will be 
shown in the latter part of this cliapter that the Nearctic region 
is, on the whole, fully as well defined as the Pohearctic, by posi- 
tive characters which differentiate it from both the adjacent 
regions. More evidence in the same dii-ection will l)e found in 
the Second Part of this work, in which the extinct faunas of the 
several regions are discussed. 

A confirmation of the general views here set forth, ns to t1>e 
distinctness and approximate equivalence of the six regions, is 
to be found in the fact, that if any two or more of them are com- 
bined they themselves become divisions of the next lower rank, 
or " sub-regions ; ” — and these will be very imich more inqiortant, 
both zoologically and geographically, than the subdivisions of 
the remaining regions. It is admitted then that these six regions 
are by no means of precisely equal rank, and that some of them 
are far more isolated and better characterized than others ; but 
it is maintained that, looked at from every point of view, they 
are more equal in rank than any others that can be formed ; 
while in geographical equality, compactness of area, and facility 
of definition, they are beyond all comparison better than any 
others that have yet been proposed for the purpose of facilitat- 
ing the study of geographical distribution. They may be ar- 
ranged and grouped as follows, so as to exhibit their various 
relations and affinities. 


I 

PdInogaa| 


Rctllions. 

Neotropical ... Austral tone 

^SSSir::: I 

Australian ... Austral sone 


Notogsa. 

Arctogaea. 

Notogasa. 


The above table shows the regions placed in the order followed 
in the Fourth Part of this work, and the reasons for which are 
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explained in Chapter IX. As a matter of convenience, and for 
other reasons adduced in the same chapter, the detailed exposi- 
tion of the geographical distribution of the animals of the several 
regions in Part III. commences with the Palsearctic and termin- 
ates with the Nearctic region. 

Objcdions to tiu st/sicm of Circumpolar Zones. — Mr. Allen’s 
system of “ realms ” founded on climatic zones (given at 
p. 61 ), having recently apjieared in an ornithological work 
of considerable detail and research, calls for a few remarks. 
The author continually refers to the " lavs of the distribviion of 
life in circumpolar zotiesf as if it were one generally accepted 
and that admits of no dispute. But this supposed “law ” only 
applies to the smallest details of distribution — to the range and 
isareasing or decreasing numbeis of species as we pass from 
north to south, or the reverse ; while it has little beating on the 
great features of zoological geography — ^the limitation of groups 
of genera and families to certain areas. It is analogous to 
the “ law of adaptation ” in the organisation of animals, by 
which members of various groups are suited for an aerial, an 
aquatic, a desert, or an arboreal life ; are herbivorous, carnivorous, 
or insectivorous; are fitted to live underground, or in fresh 
waters, or on polar ice. It was once thought that these adaptive 
peculiarities were suitable foundations for a classification, — that 
whales were fishes, and bats birds ; and even to this day there 
are naturalists who cannot recognise the essential diversity 
of structure in such groups as swifts and swallows, sun-birds and 
humming-birds, under the superficial disguise caused by adap- 
tation to a similar mode of life. The application of Mr. Allen’s 
principle leads to equally erroneous results, as may be well seen 
by considering his separation of “ the southern tliird of Aus- 
tralia ” to unite it with New Zealand as one of his secondary 
zoological divisions. If there is one country in the world whose 
fauna is strictly homogeneous, that country is Australia; while 
New Guinea on the one hand, and New Zealand on the other, 
are as sharply differentiated from Australia as any adjacent parts 
of the same primary zoological division can possibly be. Yet 
the “ law of eiremipokir distribviion ” leads to the ^vision of 
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Australia by an arbitraiy east and west line, aud a union of the 
northern two-thirds with New Guinea, the southern third with 
New Zealand, Hardly less unnatural is the supposed equiva- 
lence of South Africa (the African temperate realm) to all 
tropical Africa and Asia, including Madagascar (the Indo- 
African tropical realm). South Africa has, it is true, some 
striking peculiarities ; but they are absolutely uuimpoilant as 
compared with the great and radical diffeiences between tropical 
Africa and tropical Asia. On these examples we may fairly 
rest our rejection of Mr. Allen’s scheme. 

We must however say a few words on the zoo-geograpliical 
nomenclature proposed in the same paper, which seems also 
very objectionable. The following terms are proposed : realm ^ 
region^ province, district, fauna ami Jlom ; the first being 
highest, the last the lowest and smallest sub-division. Con- 
sidering that most of these terms have been used in very dillcrent 
senses already, and that no means of settling their equivalence 
in different parts of the globe has been even suggested, such a 
complex system must lead to endless confusion. Until the 
whole subject is far better knowm and its first principles agreed 
upon, the simpler and the fewer the terms employed the better ; 
and as “ region ” w’as employed for the primary divisions by 
Mr. Sclater, eighteen years ago, and again by ilr. Andrew 
Murray, in his Geographical Distribution of Mammals ; nothing 
but obscurity can result from each writer using some new, and 
doubtfully better, term. For the sub-divisions of the regions 
no advantage is gained by the use of a distinct term — " pro- 
vince” — which has been used (by Swainson) for the primary 
divisions, and which does not itself tell you what rank it holds ; 
whereas the term " sub-region ” speaks for itself as being un- 
mistakably next in subordination to region, and this clearness of 
meaning gives it the preference over any independent term. 
As to minor named sub-divisions, they seem at present uncalled 
for; and till the greater divisions are themselves generally 
agreed on, it seems better to adopt no technical names for what 
mus^ for a long time to come, be indeterminate. 

Does the Arctic Fauna characterize an independent Region,— 
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The proposal to consider the Arctic regions as constituting one of 
the primary zoological divisions of the globe, has been advocated 
by many naturalists. Professor Huxley seems to consider it 
advisable, and Mr. Allen unhesitatingly adopts it, as well as an 
“ antarctic ” region to balance it in the southern hemisphere. 
The reason why«n " Arctic It^on ** finds no place in this work 
may therefore be here stated. 

No species or group of animals con properly be classed as 
“ arctic,” which docs not exclusively inhabit or greatly prepon- 
derate in arctic lands. I'or the purpose of establishing the 
need of an " arctic ” zoological region, we should consider chiefly 
such groups as are circumpolar as well as arctic ; because, if 
they are confined to, or greatly preponderate in, either the 
eastern or western hemisphei'es, they can be at once allocated to 
the Nearctic or Paltearctic regions, and can therefore afford no 
justification for establishing a new primary division of the 
globe. 

Thus restricted, only three genera of land mammalia are truly 
arctic : Gulo, Myodes, and Bangiftr. Two species of widdy 
dis]>crsed genera are also exclusively arctic, Ursm marUimtu 
and Vulpes lagopus. 

Exclusively arctic birds are not much more numerous. Of 
land birds there are only three genera (each consisting of but a 
single species), Pinicola, Kyctea, and Sumia. Lagopus is cir- 
cumpolar, but the genus has too wide an extension in the 
temperate zone to be considered arctic. Among aquatic birds 
we have tlie genus of ducks, Somaieria ; three genera of Uriide, 
Uria, Catarrades, and Mergvlus; and the small &mily Alcidss, 
consisting of the genera Aha and FraUrmUa, Our total then 
is, three genera of mammalia, three of land, and six of aquatic 
birds, including one peculiar family. 

In the southern hemisphere there is only the single genus 
Aj^enodytes that can be classed as antarctic ; and even that is 
more properly south temperate. 

In dealing with this arctic fauna we have two courses (^n 
to us ; we must either group them with the other qiecies and 
genera which common to the two northern regions, or we 



70 


DISTRIBUTION OF ANIMALS. 


[PAST 1. 


must fonu a separate primary region for them. ..Vs a matter of 
conveuience the former plan seems the best ; and it is that 
which is in accordance with our treatment of other intermediate 
tracts which contain special forms of life. Thu great deseil; 
zone, extending from the Atlantic shores of the Sahara across 
Arabia to Central Asia, is a connecting link between the Tala*- 
arctic, Ethiopian, and Oiiontal regions, and contains a number 
of “ deseit ” forms wholly or almost wholly restricted to it ; but 
the attempt to define it as a 8e]>arate region would introduce 
difficulty and confusion. Neither to the “ desert " nor to the 
“arctic” regions could any defined limits, either geographical 
or zoologictd, be placed; and the attempt to determine w'hnt 
species or genera should be allotUnl to them would prove an 
insoluble problem. The reason ]>jrhaps is, that both arc essen- 
tially imstable, to a much greater extent than those groat mnssc.<« 
of laud with more or less defined barrici'S, which constitute our 
six regions. The Arctic Zone has been, within a recent geologi- 
cal period, both vastly more extensive and vastly less extensive 
than it is at present. At a not distant epoch it extended over 
half of Europe and of North America. At an earlier date it 
appears to have vanished altogether ; since a luxuriant vegeta- 
tion of tall deciduous trees and broad-leaved cveigrecns 
flourished within ten degrees of the Pole ! The great deserts 
have not improbably been equally fluctuating; hence neither 
the one nor the other can present that marked individuality 
in their forms of life, which seems to have arisen only when 
extensive tracts of land have retained some considerable sta- 
bility both of surface and climatal conditions, during periods 
sufficient for the development and co-adaptation of their several 
assemblages of plants and animals. 

We must also consider that there is no geographical difficulty 
in dividing the Arctic Zone between the two northern r^oiis. 
The only debateable lauds, Greenland and Iceland, are generally 
admitted to belong respectively to America and Europe. 
Neither is there any zoolt^cal difficulty ; for the land mam* 
malia and birds are on the whole wonderftdly restricted to their 
respective r^ons even in high latitudes; and the aquatic forms 
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arc, for our present purpose, of much less importance. As a 
primary division the “ Arctic region ” would be out of all pro- 
portion to the other six, whether as regards its few peculiar 
types or the limited number of forms and species actually in- 
habiting it ; but it comes in well as a connecting link between 
two regions, where the ])eculiar forms of both am specially modi- 
fied ; and is in this respect quite analogous to the great desert 
zone above referred to. 

1 now proceed to characterize briefly the six regions adopted 
in the present work, together with the sub-regions into which 
they may be uiost conveniently and naturally divided, as shown 
in our general map. 

Ftilocai-dic Begion . — This veiy extensive region comprises all 
temperate Europe and Asia, from Iceland to Behring’s Straits and 
from the Azores to Japan. Its southern boundary is some- 
what indefinite, but it seems advisable to comprise in it all 
the extia-tropical part of the Sahara and Arabia, and all 
I’ersia, Cabid, and Beloochistan to the Indus. It comes down 
to a little below the upper limit of forests in the Himalayas, 
and includes the larger northern half of China, not quite so 
far down the coast as Amoy. It has been said that this 
i^on differs from the Oriental by native characters only ; a 
host of tropical families and genera being absent, while there is 
little or nothing but peculiar species to characterize it abso- 
lutely. This however is not true. The Fahearctic region is well 
characterized by possessing 3 families of vertebrata peculiar 
to it, as well as 35 peculiar genera of mammalia, and 57 
of birds, constituting about one-third of the total number it 
possesses. These are amply sufficient to characterize a region 
positively ; but we must also consider the absence of many im- 
]K>rtant groups of the Oriental, Ethiopian, and Nearctic regions ; 
and we shall then find, that taking positive and native 
characters together, and making some allowance for the neces- 
sary poverty of a temperate as compared with tropical regions, 
the Falseaictic is almost as strongly marked and well defined os 
any other. 

Sub-dwitions of ihe Palceardie B^on . — These are by no means 
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80 clearly indicated as in some of the other regions, and they are 
adopted more for convenience than because they are very natural 
or strongly marked. 

The first, or European sub-region, comprises ('entral and 
Northern Europe as far South as the Pyrenees, the Maritime 
find Dinaric Alps, the Balkan mountains, the Black Sea, and the 
Caucasus. On the cast the Caspian sea and the Ural mountains 
seem the most obvious limit ; but it is doubtful if they form tin; 
ac'tual boundary, n hich is perhaps better marked by the valley 
of tlie Irtish, where a pre-glacial sea almost certainly connected 
the Aral and Caspian seas with the Arctic ocean, and fonned 
an efloctive barrier wliicli must still, to sonic extent, influence 
the distribution of animals. 

The next, or Mediterranean .sub-region, comprises South 
Europe, North Africa with the extra-tropical portion of the 
Sahara, and Egyyit to about the fir>t or second cataracts ; and 
eastward through Asia Minor, Persia, ami Cabul, to the deserts 
of the Indus. 

The thinl, or Siberian sub-region, eonsists of all north and 
central Asia north of Herat, as far as the eastern limits of the 
great deseit plateau of ilongolia, and southward to about the 
upper limit of trees on the Himalayas. 

The fourth, or ^raiicliiirian sub-region, consists of Japan and 
North China with the lower valley of the Ainoor; and it should 
probably be extended westward in a narri>w strip along the 
Himalayas, embracing about 1,000 or 2,000 feet of vertical 
distance below tlie u])pcr limit of trees, till it meets an eastern 
extension of the Mediterranean sub-region a little beyond Simla. 
These extensions are necessary to avoid }ia.ssii)g from tlie Oriental 
region, which is essentially tropical, directly to the Siberian sub- 
region, which has an extreme northern character; whereas the 
Mediteirenean and Manchurian sulvregions are more temperate 
in climate. It will he found that between the upper limit of 
most of the typical Oriental groups and the Thibetan or Siberian 
fauna, there is a zone in which many forms occur common to 
temperate China. Tliis is especially the case among the phea- 
sants and finches. 
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EUiiopian Region . — The limits of this region have been indi- 
cated by the definition of the Palsearctic r^on. Besides Africa 
south of the tropic of Cancer, and its islands, it comprises the 
southern half of Arabia. 

Tliis region lia.s been said to be Identical in the main charac- 
ters of its mammalian fauna with the Oriental region, and iias. 
therefore been united with it by Mr. A. Murray. Most impbiv 
tant differences have however been overlooked, as the following ' 
summary of the peculiarities of the Ethiopian r^on will, I 
think, show. 

It jtossesses 22 peculiar families of vertebrates ; 90 peculiar 
goiieni of mammalia, being two-thirds of its whole number; 
and 170 peculiar genera of birds, being three-fifths of all it 
.^tosse.sses. It is further characterized by the absence of several 
families and genera which range over the whole northern 
hemisphere, details of which will be found in the chapter 
treating of the region. There are, it is true, many points 
of tesembl!in<;e, not to be- wondered at' betu'een two tropical 
regions in the same hemisphere, and which have evidently been 
at one time more nearly connected, both by intervening lands 
and b}' a different condition of the lands that even now connect 
them. But these resemblances only render the differences more 
]-emarkable ; since they show that there has been an ancient and 
long-continued seiiaration of the two regions, developing a dis- 
tinct fauna in each, and establishing marked specialities which 
the temporary intercommunication and immigration has not 
sufficed to remove. The entire absence of such wide-spread 
groups as bears and deer, from a country many parts of which 
are wdl adapted to them, and in close proximity to regions 
where they abound, would alone mark out the Ethiopian region 
as one of the primary divisions of the earth, even if it possessed 
a less number than it actually does of peculiar family and 
generic groups. 

SuJhdiwiona of the Ethiopian Region . — ^The African conti- 
nent south of the tropic of Cancer is more homogeneous in its 
prominent and superficial zoological features than most of the 
other regions, but there are nevertheless important and deep- 
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seated local peculiarities. Two portions can be marked off as 
possessing many peculiar forms; the luxuriant forest district 
of equatorial West Afiica, and the southern extremity or Cape 
district. The remaining portion has no well-marked divisions, 
and a large proportion of its animal forms range over it from 
Nubia and Abyssinia, to Senegal on the one side and to the 
Zambesi on the other; this foms our first or Eust-African 
sub-region. 

The second, or West African sub-i-egiun extends along the 
coast from Senegal to Angola, and inland to the sources of the 
Shaiy and the Congo. 

The third, or South African sub-region, com})riscs the Cape 
Colony and Natal, and is roughly limited by a line fivm Delagoa 
Bay to Walvish Bay. 

The fourth, or ^lalagasy sub-region, consists of Madagascar and 
the adjacent islands, from Bodriguez to the Seychelles ; and this 
differs so remarkably from the continent that it has been ]>ro- 
posed to form a distinct primary region for its reception. Its 
productions are indeed highly interesting; since it possesses 
3 families, and 2 sub-families of mammals peculiar to itself, 
while almost all its genera are peculiar. Of these a few 
show Oriental or Ethiopian affinities, but the remainder are 
quite isolated. Turning to other classes of animals, we find 
that the birds are almost as remarkable; but, as might be 
expected, a larger number of genera are common to surround- 
ing countries. More than 30 genera are altogether peculiar, 
and some of these are so isolated as to require to be classed 
in separate fiiinilies or sub-families. The African affinity is how- 
ever here more strongly shown by the considerable number (13) 
of peculiar Ethiopian genera w’hich in Madagascar have repre- 
sentative species. There can be no doubt therefore about hlada- 
gascar being more nearly related to the Ethiopian than to any 
other r^on ; but its peculiarities are so greats that, were it not 
for its small size and the limited extent of its fauna, its claim to 
rank as a separate region might not seem unreasonable. It is 
true that it is not poorer in mammals than Australia ; but that 
country is for more isolated, and cannot be so decidedly and 
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nutiirully associated with any other region as Madagascar can 
he with the Ethiopian, It is therefore the better and more 
natural course to keep it as a sub-region ; the peculiarities it 
exhibits being of exactly the same kind as those presented by 
the Antilles, by ^cw Zealand, and even by Celebes and Ceylon, 
but in a much greater degree. 

Oriental Region . — On account of the numerous objections 
that have been made to naming a region from the least charac- 
teristic iioition of it, and not thinking “ Malayan,” proposed by 
^Ir. Blanford, a good term, (as it has a very circumscribed and 
definite meaning, and especially because the “ Malay ” archi- 
pelago is half of it in the Australian region,) I propose to use 
the word “ Oriental ” instead of “ Indian,” as being geographically 
^applicable to the whole of the countries included in the region 
and to ver}' few beyond it ; as being euphonious, and as being 
five from all confusion with terms already used in zoological 
geography. I trust therefore that it may meet with general 
acceptance. 

This small, compact, but rich and varied region, consists of 
all India and China from the limits of the Paliiearctic region ; 
all the Malay peninsula and islands as far east as Java and 
Baly, Borneo and the riiilippine Islands ; and Formosa. It is 
positively characterized by possessing 12 peculiar families of 
vertebrata ; by 55 genera of laud mammalia, and 165 genera 
of land birds, altogether confined to it ; tliese peculiar genera 
forming in each case about one half of the total number it 
possesses. 

Sidhdivisions of the Oriental region . — ^First we have the 
Indian sub-region, consisting of Central India from the foot of 
the Himalayas in the west, and south of the Ganges to the 
east, as far as a line drawn from Goa curving south and up to 
the Tfiatnn. rivcr; this is the portion which has most affinity 
with Africa. 

Tlie second, or Ceylonese sub-region, consists of the southern 
extremity of India with Ceylon; this is a mountainous forest 
region, and possesses several peculiar forms as well as some 
Malayan types not found in the first sub-region. 



m?!TRIRl’TR»X OF AXIMAI.S. 


[part I 


76 


Next vre have the Indo-Chinese sub-region, eoniprising Sotitli 
China- and Bnmiah, extending westwanl along the Iliinalayan 
Tange to an altitude of alH)nt 9,000 or 10,000 feet, and south- 
ward to Tavoy or Tenasseriin. 

The last is the Indo-Alalayan snb-n'gion, comprising the 
Peninsula of Malacca and the Malay Islands to. Baly, Borneo, 
and the Philippines. 

On account of the absence from the first sub-region of many of 
the forms most characteristic of the other three, and the nnmlier 
of families and genera of mammalia and birds which occur in it 
and also in Africa, it has been thought by some naturalists that 
this part of India has at least an equal claim to be classed ns a 
part of the Ethiopian region. This question will be found fully 
discussed in Chapter XII. devottsl to the Oriental region, wheiT^ 
it is shown that the African afiinity is far less than has boen 
represented, and that in all its essential features Central India is 
wholly Oriental in its fauna. 

Before leaving this region a few wonls may be said alKiut 
Lemuria, a name pTr>posed by ^Ir. Sclater fur the .site of a sup- 
posed submerged continent extending from Madagascar to Ceylon 
and Srimatra, in which the Lemnroid type uf animals was devel- 
oped. This is undoubtedly a legitimate and highly ])Tubable sup- 
position, and it is an example of the way in which a study of the 
geographical distribution of animals may enable us to reconstruct 
the geography of a bygone age. But we must not, as Mr. Blyth 
proposed, make this hypothetical land one of our actual Zoo- 
logical regions. It repre.sents vrhat w'as probably a primary 
Zoological region in some past geol(^cal epoch ; but what that 
epoch was and what were the limits of the region in question, we 
are quite unable to say. If we are to suppose that it comprised 
the whole ^rea now inhabited by Lemnroid animals, w'e must 
make it extend from West Africa to Burmah, South China, and 
Celebes ; an area which it possibly did once occupy, but which 
cannot be formed into a modem Zoological region without vio- 
lating much more important affinities. If, on the other hand, 
we leave out all those areas which undoubtedly belong to other 
regions, we reduce I.emnria to Madagascar and its a^acent 
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islands, which, for reasons already stated, it is not advisable to 
treat as a primary Zoological region. The theory of this ancient 
continent and the light it may throw on existing anomalies of 
distrilmliou, will be more fully considered in the geographical 
part of this work. 

Australian Jirgiun. — ^Ir. Selater’s original name seems pre- 
ferable to Profeasor Huxley’s, “ Austral- Asian ; ” the incon- 
venience of which alteration is sufficiently shown by the fact 
that Mr. Blyth proposed to use the very same term as an 
appropriate substitute for the “ Indian region ” of Mr. Sdater. 
Australia is the great centnil mass of the region; it is by fitr the 
richest in varied and highly remarkable forms of life ; and it 
theiefore seems in crerv way fitted to give a name to the region 

which it is the essuiitial element. 'The limits of this region 
iii'Th^ Pacific are somewhat obscure, but as so many of the 
Pacific Islands are extremely poor zoologically, tliis is not of 
great im])ortaucc. 

Suh-dicisious 0/ the A ustralian Hegion . — The first sub-region 
is the Austro-Malayan, including the islands &om Celebes and 
IxMiibock on the west to the Solomon Islands on the east. The 
Australian sub-region comes next, consisting of Australia and 
Tasmania. The third, or Polynesian sub-region, will consist 
of all the tropical Pacific Islands, and is characterized by 
several peculiar genera of birds which are all allied to Australian 
t>1)e8. The fourth, consists of New Zealand with Auckland, 
Chatham, and Norfolk Islands, and must be called the New 
Zealand sub-region. 

The extreme peculiarities of New Zealand, due no doubt to 
its great isolation and to its being the remains of a more 
extensive laud, have induced several naturalists to suggest that 
it ought justly to form a Zoological region by iteelfi But the 
inconveniences of such a procedure have been already pointed 
out ; and when we look at its birds as a whole (they being the 
only class sufficiently well represented to found any conclusion 
upon) we find that tlie migority of them belong to Australian 
genera, and where the genera are peculiar they are most nearly 
related to Australian typea The preservation in these islands 
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of a single Tepreseutative of a unique order of reptiles, is, os 
before remarked, of the same cliaracter as the preservation of 
the Pro/eus in the caverns of Camiola ; and can give the locality 
\rhere it happens to have survived no claim to form a primaiy 
Zoological region, unless supported by a tolerably varied and 
distinctly characterized fauna, such as never exists in a very 
restricted and insular area. 

Neotropical Region. — Mr. Sclater’s original name for this 
region is presen'ed, because change of nomenclature is always 
an evil; and neither Professor Huxley’s suggesteil alteration 
“ Austro-Coliimbia,” nor Mr. Sclater’s new term “Dendrogsea,” 
appear to be improvements. The region is essentially a tropical 
one, and the extra-tropical portion of it is not inqiortant 
enough to make the name inappropriate. Tliat proposed b^ 
Professor Huxlcj’ is not free from the same kind of criticism, 
since it would imply that tlie region was exclusively South 
American, whereas a considerable tract of Xorth America 
belongs to it. This region includes South America, the 
Antilles and tropical North America; and it possesses more 
peculiar families of vertebrates and genera of birds and mam- 
malia than any other region. 

Suhdivisims of the Neotropical Region . — The great central 
mass of South America, from the shores of Venezuela to Paraguay 
and Eastern Peru, constitutes the chief division, and may be 
termed the Brazilian sub-region. It is on the whole a forest 
country; its most remarkable forms are highly developed 
arboreal types ; and it exhibits all the characteristics of this rich 
and varied continent in their highest development. 

The second, or Chilian sub-region, consists of the open plains, 
pampas, and mountains of the southern extremity of the con- 
tinent ; and we must include in it the west side of the Andes as 
far as the limits of the forest near Payta, and the whole of the 
high Andean plateaus as fiu as 4° of south latitude; which 
makes it coincide with the range of the Camelidss and Chin- 
chillidffi. 

The third, or Mexican sub-region, consists of Central America 
and Southern Mexico, but it has no distinguishing character- 



CBAP. IV.] 


ZOOLOGICAL REGIONS. 


79 


istics except the abseuce of some of the more highly specialized 
Neotropical groups. It is, however, a conveuient division as 
comprising the portion of the North American continent which 
belongs zoologically to South America. 

The fourtli, or Antillean sub-r^on, consists of the West 
India islands (^xcept Trinidad and Tobago, which are detached 
portions of the continent and must be grouped in the first sub- 
region) ; and these reproduce, in a much less marked d^ree, 
the phenomena presented by Madagascar. Terrestrial mammals 
are almost entirely wanting, but the larger islands possess three 
genera which are altogether peculiar to them. The birds are 
of South American forms, but comprise many peculiar genera. 
Terrestrial molluscs are more abundant and varied than in any 
l^t of the globe of equal extent; and if these alone were 
conMdared, the Antilles would constitute an important Zoological 
region. 

Nearctic Region . — This region comprises all temperate North 
America and Greenland. The arctic lands and islands beyond 
the limit of trees form a transitional territory to the Palsearctic 
region, but even here there are some characteristic species. 
The southern limit between this region and the Neotropical is a 
little uncertain ; but it may be drawn at about the Itio Grande 
del Norte on the east coast, and a little north of Mazatlan on 
the west ; while on the central plateau it descends much farther 
south, and should perhaps include all the open higlilands of 
Mexico and Guatemala. This would coincide with the range of 
several characteristic Nearctic genera. 

Didindion of the Nearctic from the PaRsarctie Region . — ^The 
Nearctic region possesses twelve peculiar families of vertebrates 
or one-tenth of its whole number. It has also twenty-four 
peftnliftv genera of mammalia and fifty-two of birds, in each 
cose nearly one-third of all it possesses. This prt^ortion is very 
nearly the same es in the Falfeaictic region, while the number of 
peculiar families of vertebrate is very much greater. It has been 
already seen that both Mr. Blyth and Professor Huxley are 
disposed to unite this region with the Palsearctic, while Pro- 
fessor Newton, in his article on birds in the new edition of the 
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Enc^dopsedia Britannica, thinks that as rpgards that class it 
can haidly claim to be more than a sub-region of the Neotropical. 
These views are mutually destructive, but it will lie shown in 
the proper place, that on independent grounds the Nearctic 
region can very properly be maintained. 

SuMivisioJta of the Kearctic Region . — ^The sub-regions here 
depend on the great physical features of the country, and have 
been in some cases accurately defined by American naturalists. 
First we have the Californian sub-region, consisting of Cali- 
fornia and Oregon — a narrow tract between the Sierra Nevada 
and the Pacific, but characterized by a number of peculiar 
species and by several genera found nowhere else in the region. 

The second, or Itocky Mountain sub-region, consists of this 
great mountain range witli its plateaus, and the central plai'>s 
and prairies to alraut 10U° west longitude, but including A ew 
Mexico and Texas in the South. 

The third and most important sub-region, which may be 
termed the Alleghanian, extends eastwanl to the Atlantic, in- 
cluding the Mississippi Valley, the Alleghany Mountains, and 
tlie Eastern United States. This is an old foi'est district, and 
contains most of the characteristic animal types of the region. 

The fourth, or Oanaduiu sub-region, comprises all the northern 
part of the continent from the great lakes to the Arctic ocean ; 
a land of pine-forests and barren wastes, characterized by Arctic 
types and the absence of many of the genera wliich distin- 
guish the more southern portions of the region. 

ObKTvations on the series of Sub-n^ons . — ^Tlie twenty-four sub- 
regions here adopted were arrived at by a careful consideration 
of the distribution of the more important genera, and of the 
materials, both zoological and geographical, available for their 
determination; and it was not till they were almost finally 
decided on, that they were found to be equal in number through- 
out all the regions — four in each. As this uniformity is of great 
advantage in tabular and diagrammatic presentations of the 
distribution of the several families, 1 decided not to disturb 
it unless very strong reasons should appear for adopting a greater 
or less number in any particular case. Such however have not 
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ariseo ; and it is hoped that these divisions will prove as satis- 
factory and useful to naturalists in general as they have been to 
the author. Of course, in a detailed study of any region much 
more minute sub-division may be required; but even in that 
case it is Ijelieved that tlie sub-regions here adopted, will be 
found, with sliglit inoilifications, permanently available for ex- 
hibiting general results. 

1 give here a table showing the proportionate richness and 
speciality of each region as determined by its families of verte- 
brates and genera of mammalia and birds ; and also a general 
table of the regions and sub-regions, arranged in the order that 
seems best to show their mutual relations. 


Comparative Ricuxess of the Six Regions. 


j 

i 

Rkoions. 

1 

VkHTLBHAIA. 1 S 

__ _ 1 Ji 

lAMMALlA. 

Peculiar' Per 
geiiciu ' ceiitaf^ 

1 

Genera. 

Birds. 

Poeiiliar 

genera. 

Per 

centage. 

Pala'arctic... 

13C 

3 

100 

3.) 

35 

174 

57 

33 

Ethiopian ...| 

174 

23 

1 140 

UO 

64 

294 

179 

60 

Oriental ' 

1(>4 

12 

LIS 

53 

46 

340 

165 

48 

; Australian...| 

141 

30 

72 

44 

61 

298 

189 

64 

Neotropical..; 

lOS 

44 

130 

103 

79 

683 

576 

66 

i Nearctic 


12 

74 

24 

32 

1U9 

52 

31 

1 


Table of Regions and Sub-regions. 


Regions. 

Bub-reginiis. 

Remarks. 

1. Palmarctic... 

1. North Europe. 



2. Mediterranean (or S. En.) Transition to Etliiopian. 


3. Siberia. 

Transition to Nearctic. 


4. Manchuzia (or Japan) 

Transition to Oriental. 

II. Ethiopian... 

1. EastAfiica. 

2. West Africa. 

3. South Africa. 

Transition to Palsearctic. 

1 ' 

4. Madagascar. 



G 
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Table of Regions and Sub-regions— 


Regions. 

8nb-region«. 

Remarks. 

III. Oriental 

1. Hindostan (or Central Ind.; 

2. Ceylon. 

3. Indo-China (or Himalayas) 

4. Indo-Midaya. 

Transition to EthiopLin. 

Transition to Pakearctic. 
Transition to Australian. 

IV. Australian... 

1. Austro-Malaya. 

2. Australia. 

3. Polyne«su. 

4. New Zeuknd. 

Transition to Oriental. 

! Transition to Ncotropiail. 

V. Neotropical.. 

1. Chili (or S. Temp. Am.) < 

2. Brazil | 

3. Mexico (or Trop. N. Am.' . 

4. Antilles. { 

1 Transition to Australian. 

Transition to Nearctic. | 

i ' 

!vi. Nearctic 

1 * 

1. California. ^ , 

2. Rocky Mountains. j Transition to Neotropical. 

3. Alletrhanies (or Eiist U. S.'^l 

1 

1 

4. Ciinada. 

Transition to Paliearctic. 



CHAPTER V. 


CLASSIFICATION AS AFFECTING THE STUDY OF GEOGRAPHICAL 

DISTRIBUTION. 

A .LITTLE consideration will convince us, that no inquiry into 
the cau..«o« and laws which determine the geographical distribu- 
tion of animals or plants can lead to satisfactory results, unless 
we have a tolerably accurate knowledge of the affinities of the 
several species, genera, mid families to each other; in other 
words, we require a naLiiral classification to work upon. Let us, 
for example, take tlii'ee animals — a, h, and c — which have a 
general external resemblance to each other, and are usually 
considered to be really allied ; and let us suppose that a and b 
inhabit the same or adjacent districts, while c is found far away 
on the other side of the globe, with no animals at all resembling 
it in any of the intervening countries. We should here have a 
difficult problem to solve ; for we should have to show that the 
general laws by which Ave account for the main features of 
distribution, will explain this exceptional case. But now, sup- 
pose some comparative anatomist takes these animals in hand, 
and finds that the resemblance of c to g and b is only superficial, 
while their internal structure exhibits marked and important 
diffeiences; and that c really belongs to another group of 
animals, which inhabits the very region in which c was 
found — and we should no longer have anything to explain. 
This is no imaginary case. Up to a very few years ago a 
curious Mexican animal, BassarU ast^ita^ was almost always 
classed in the civet family (Vivenidee), a group entirely con- 
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fined to Africa and Asia ; but it has now been conclusively 
shown by Professor Flower that its real affinities are with the 
racoons (Procyonidie), a group confined to North and South 
America. In another case, however, an equally careful exami- 
nation shows, that an animal peculiar to the Himalayas (^■Efurus 
fulgen^ has its nearest ally in the Cercohptes of South America. 
Here, therefore, the gec^apliical difficulty I'eally exists, and any 
satisfactory theory of the causes that have led to tlic existing 
distribution of living things, must be able to account, more or 
less definitely, for this and other anomalies. From these cases 
it will be evident, that if any elass or order of animals is very 
imperfectly knoum and its classification altogether artificial, it is 
useless to attempt to account for the anomalies its dixtribution 
may present ; since those anomalies may be, to a givat ex^'iit, 
due to false notions as to the affinities of its componcttWiIccie-i. 

According to the lasvs and causes of distribution discussed in 
the preceding chn]iter.s, wu should find limited and defined 
distribution to be the rule, universal or indefinite distribution to 
be the exception, in every natural group corresj»onding to what 
are usually regarded as families and geneiu ; and so luuch is 
this the case in nature, that when we find a group of this 
nominal rank scattered as it were at random over the earth, we 
liave a strong presumption that it i.s not natural ; but is, to a 
considerable extent, a haphazard collect ion of species. ( )f course 
this reasoning will only apply, in cases where there are no 
unusual means of disjiersal, nor any exceptional causes which 
might determine a scattered distribution. 

From the considerations now adduced it becomes evident, that 
it is of the first impoitance for the success of our inquiiw to 
secure a natural classification of animals, especially as regards 
the families and genera. The higher gi-oup-s, such as classes and 
order8,*'are of less imiwrtancc for our purpose ; iH^cause they are 
almost always widely and often universally distributed, except 
tliose which are so small as to be evidently the nearly extinct 
representatives of a once more extensive series of forms. We 
now proceed to explain the classification to be adopted, as low 
down as the scries of families. To tl'ese, equivalent Knglish 
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uaiiies are given whei’cver they exist, in order that readers pos- 
sessing no technical knowledge, may form some conception of 
the meaning of the tenn “ family ” in zoology. 

The primaiy divisions of the animal kingdom according to 
two eminent modern authorities are as follows : 


Hi XLhY. 

Classificatiiiii nf Animals (IbtiU) 

1. Pi'otozoa ) 

2. Infusoria ) 

3. C^flenterata 

4. Anniiloida 

5. Aiiniilosa 

G. Molluscoida 

7. Mollu&ca 

8. VerteLrata 


CaIIUK and GrnSTACKEK 

llaiidbuc'h der Zoulugie (1868) 

1. Protozoa. 

2. Coelenterata. 

3. Echinodermata. 

4. Vermes. 

5. Arthropods. 

6. Molluscoida. 

7. Mollusca. 

8. Vertebiata. 


For reasons already stated it is only with the fifth, seventh, 
and eighth of these groups that the present work proposes to 
deal ; and even with the fifth and seventh only partially and in 
tne most general way. 

The classes of the veitehrata, according to both the authors 
above quoted, are: 1. Mammalia. 2. Aves. 3. lieptilia. 4. 
Amphibia. 6. Pisces, in wdiich order they will be taken here. 

Tlie sub-classes and orders of mammalia are as follows : 


:^IAMMALIA. 


lIlXLEY (180l))f FLOWhK (1870). 

1. Primates 

2. Chiroptera ... 

3. Insectivora ... 

4. ComiyoiH ... 


Monodelphia • •• ( 


5. Cetacea) 

6. Siienia ) 


7. L^ngulata 


8. Prohoscidea... 

9. Hyracoidea ... 
10. Bodentia 

.11: Edentata 


Didelphia 12. Manupialia... 

Omitnodelphia 13. Monotreznata 


Cakub (1868). 

i l. Primates. 

5. Prosimii. 

2. Chiroptera. 

3b Insectivora. 

{ 6. Comivoza. 

7. Pinnipedia. 

12. Natantia. 

( 10. Artiodactyla. 
(11. PerisBodactyla. 
9. Prohoscidea. 

8. Lamnungia. 

4. Bodentia. 

13. Bmta. 

14. Marsupialia. 
15. Monotremata. 
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The above series of orders is arranged according to Prufessor 
Flower’s Osteology of Mammalia, and they will follow in this 
succession throughout my work. Professor Huxley ariunges 
the same orders in a different series. 

In determining the maimer in which the several orders shall 
be subdivided into families, I have been guided in my choice of 
classifications mainly by the degree of attention the author aj)- 
p3ars to have paid to the gi'oii}!, and his known ability as a 
systematic zoologist ; and in a less degree by considerations of 
convenience as regards the special purposes of giMigraphical di.— 
tribution. In many cases it is a matter of great doubt wliether 
a certain group should form sevend distinct families or be united 
into one or two; but one method may bring out tlic peculiarities 
of distribution much better than the other^ and this is, ii^ur 
case, a sufficient reason for adopting it. • * 

For the Primates I follow, with some modifications, the 
classification of Mr. St. George Mivart given in his article 
Apes” in the new edition of the Ennjclopccdia Bntannua, and 
in his paper in ih^ProceedUigs of tlic Zoological Society of London, 
1865 , p. 547 . It is as follows : 

Order — PRIMATES, divided into two Sub-orders ; 

1. Aiithropoidea. 

II. Lcmuroidcu. 

Sub-order— AxTMRoroiDEA. 

Fani 

Hominidsc Man. 

C 1. Slniiidae Anthropoid Apes. 

.Siinii < 2. Semnopitbecidec ... Old-world Monkeys. 

( 3. Cynopithecidie ... Baboons and Macaques. 

... 5 4. Cebida; American Monkeys. 

{ 5. Hai^ida3 Marmosets. 

Sub-order- Lemuroidea. 

Fain 

6. Lemuridte Lemurs. 

' 7. Tarsiidae Tarsiers. 

8. Gbiromyidw Aye-ayes. 

Omitting man (for reasons stated in tlie preface) tlic three 
first families are considered by Professor Mivart to be sub* 
families of Simiidse; but as the geograpbical distribution of 
the Old World apes is especially interesting, it is thought 
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better to treat them as families^ a rank which is claimed for the 
anthropoid apes by many naturalists. 

As no good systematic work on the genera and species of bats 
has been yet published, I adopt the five families as generally 
used in this country, with the genei-a as given in the papers of 
Dr. J. E. Gray and Mr. Tomes. A monograph . by Dr. Peters 
has long been promised, and his outline arrangement was 
published in 1865, but this will perhaps be materially altered 
when the work ajipears. 

Order— CHIEOPTEPA. 

Fam. 

Fnigivora 1). Pteropida? ... Fruit-eating Bats. 

^ Istiophora ( 10. Phyllostoiiiidte ... Leaf-iioscd Bats. 

In&eclivora < ( 11. Ilhinolnphidtc ... Horse-shoe Buts. 

( Gyninorliini i 12. VespertilionidcC ... True Bats. 

• {13. Noctilioiiidoi ... Dog-headed Bats. 

The genera of Cliiroptcra are in a state of great confusion, the 
names used by different authoi-s being often not at all comiiar- 
a ole, so that the few details given of the distribution of the 
bats ai’c not trustworthy. We have therefore made little use 
of this order in the theoretical part of the work. 

The osteology of the Insectivora has been veiy carefully 
w'orked out by Professor Mivart in the Jounral of Anatomy 
and Physiology (Vol. ii., p. 380), and I follow his classification 
as given there, and in the Proceedings of the Zoological Socitty 
(1871). 


Ordcr-INSECTIVORA. 

Fuiii. 


14. Galeopithccidffi 

15. Macroscclidichic 

16. Tupaiidco 

17. Erinaceida? ... 

18. Centetidse 

19. PotamogalidR 

20. ChTysochlorida; 

21. Talpidae 

22. Soricidra 


Flying Leiiiiirs. 
Elei»hant Shrew's. 
{Squirrel Shrews. 
Hedgehogs. 
Tenrecs. 

Otter Shrew. 
Golden Moles. 
Moles. 

Shrews. 


The next order. Carnivora, has been studied in detail by 
Professor Flower ; and I adopt the classification given by him m 
the Proceedings of the Zoological Society, 1869, p. 4 
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Onlcr-i’ARNIVORA. 


Fissipedia 


Pinnipedia 


^liiroidea 


Cynoidea 

Arctoidea 


lam 

. 23. Felidoi 

I 24. C^ptoproctidas ... 
V 2o. Viverridiu 
] 26. Ppotelidii? 
v27. Hj'a'nidae 
28. Canida* ... 

5 29. Mustelidso 
30. Procyonidaj 
31. .^liirida* . . . 

32. Ursidap ... 

( 33. Otariidao ... 

4 34. Trichechidju 
(35. Pliocida*.... 


C*ats, Lion, &c. 

<.Vyptoprocta. 

Civets. 

Aani-wolf. 

HysciKiR. 

Foxes, &c. 
Weasels. 
Racoon.s. 

Pandas. 

Bears. 

Ktired Seals. 
Walrus. 

Seids. 


The Cetacea is one of those orders the classification of which 
is verj’ unsettled. The animals conii)risiiig it are so huge, and 
there is so much difficulty in preserving them, that only a very 
few species ai-e known >vith anything like completeness. A con- 
siderable number of genera and species have been desciihed or 
indicated ; but as many of these are founded on imi»erfect speci- 
mens of jierhaps a single individual, it i^ not to he wondered at 
that those few naturalists who occupy themselves with the study 
of these large animals, cannot agree as to the i)roper mode of gfoup- 
ing them into natural families. They lire, however, of hut little 
importance to us, as almost all the species inhabit the ocean, and 
of only a few of them can it he said that anything i.s accurately 
known of their distribution. I therefore consider it best to follow 
Professor Carus, wdio makes a smaller numher of families; but 
I give also the aiTangement of Dr. Gray in his Ilritish Museum 
catalogue of whales and seals, as modified subsequently in 
the Proceedings of Zoological Socittg, 1870, p. 772. The Zeu- 
glodontidse, a family of extinct tei-tiary wdiales, are classed by 
Professors Owen and Cams between Cetacea and Sirenia, while 
Professor Huxley considers them to have been carnivorous and 
allied to the seals. 
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I'nin. (C'ARVb). 

Siib’Order I.— } BiiLTnidae 
Mystaceti. { Biila^nopteridse 
r Cutodontida* ... 


Sub-order II. — 
Odontoceti. 


Hyperoodontidac 

Monodontidro 

k. DeLphinidsp . . . 


Extinct fiiniily Zeiiglodontida?. 


Fhih. (Ghav) 

... 36. Balsenidse. 

... 37. Baleenopteridse. 

... 38. Catodontidre. 

rHyperoodontidse. 

... 39. j Epiodontidse. 
(Xiphiadsc. 

... 40. (Part of Delphinidse.) 
fPlatanistidse. 

I Iniado?. 

1 Delphinidae. 

... 4 1 . V Globiocephalidae. 

I Orcadse. 

I Belugidie. 
(roiituporladfe. 


• Order— SIEEXIA. 

The order Sirenia, comprising tlie sea-cows, consists of a single 
family : 


Family 42. Manntidae. 


The e.\ tensive order Ungiilata comprises the three orders 
Pachydcrniata, Solidiingiila, and liuininantia of the older natu- 
ralists. The following classitication is that now generally 
adopted, tlic only dillerence of ojdnion being as to whether 
some of the groups should be classed as families or sub-families, 
a matter of little importance for our puii^ose : 


Order— UNGULATA. 


Perissodactyla or 
Odd-toed Ungulates 


Artiodactylu or 
Even-toed Ungulates 


Fain. 


43. Eqiiidae 

.. 44. Tapiridic 

45. Rhinocerotidie... 

Tylopoda 48. Canielidse 
Tragulina 49. Trngulidm 

I r50. CervidiB 

Pecora J 51. Camelopardidie 

(.52. 


Bovids 


Horses. 

Tapirs. 

Rhinoceros. 

Hij^potamus. 

Swine. 

Camels. 

Cheyrotams. 

Deer. 

Giraffes. 

Cattle, Sheep, 
Antelopes, &c. 
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The two next ordcra consist of but a single family each, viz. : 


Onler Faui. 

PROBOSCIDEA ... 53. Elephaiitida? Eleiiliants. 

HYRACOIDEA ... 54. Hyracidsu Rock-rnbbits. 


We now come to the Eodentia, a very c.\teiish^ and dilhciilt 
order, in which there is still much dillcrencc of opinion as to 
the details of classification, although the main outlines arc pretty 
well settled. The foundations of a true classification of this 
order were laid by 31r. G. 11. Waterhouse more than thirty years 
ago, and succeeiliiig authors have done little more than follow 
his arrangement with uniniiiortant modification.^. Trofcssor 
Lilljeborg, of Upsala, has however made a special .'»tiuly of this 
group of animals, and has given an original and detailed classifi- 
cation of all the genera. O/ccMyt of dc Gidiyamk 

Daggdjuren, Glires. Upsala, 1800.) 1 follow this anungoinout 

with a few slight modifications suggested by other naturalists, 
and which make it better adapted for the purpo.scs of this work. 


Ordcr-EODENTIA. 


Siuiplicidentati 


Marina 

(WuterLoube} 


' Hystricina 
(AVaterLoubv; 


Duplicidenttfti 


{ 


Lrporina 

(Waterhouse) 


Fain. 

' 55. Muridie 

56. S[^i]add:u 

57. Di|iudhUo 

58. Myoxida* 

5ti. Sacconiyida* ... 
Castoridso 

61. Sciurida; 

62. Haploodontidsf 

' (»3. Chin<*hiliid!i‘ . . 

64. Octodiiiitidii- ... 

65. Echiiiiyida* 

66. C'ercolabidiL* ... 
07. Hystricidie 

68. Caviidse 

GO. La^oiny id«e . . . 

70. Leporidsu 


Rats. 

l^fole-rats. 

Jerboas. 

Durmu'C. 

Pouclied liUtd. 

Reavers. 

iSquirrcIs. 

Sewellels. 

Chinchillas. 

Octoilon.s. 

Spiny Ral.-^. 
Tree Porcupines 
Porciipineb. 
CsivieH. 

Pikas. 

liurcb. 


Tlie Edentata Lave been cLissified l>y Air. Turner, in tlic 
Proceedings of the Zoological Socictg (1851, p. 205), by Dr. 
Gray in the British Museum Catalogue, and b}' Professor C'arus 
in his EanSbuch. The former takes a middle course between 
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the numerous fdinilics of Dr. Gray, seven in number, and the 
two families to which Professor Carus restricts the existing 
species. 1 therefore follow Mr. Turner. 


Onler-EDEXTATA. 


Br.id vpodn . . 
Entomoplia^a 


I'ain 

71. Bnidyi^odida? ... 

72. MHiiididsB 

7:f. D.isyi)odid{c 

74. Orycteropodidaj... 

75. MyrniecophiigidcC 


Sloths. 

Sculy Ant-enters. 
Ariiiadillos. 
Ant-ben rs. 
Ant-eaters. 


The ^lai'supifils have been well classified and described by 
Mr. Waterhouse in the first volume of his Natural History of 
Mammalia^ and his arrangement is here followed. The sub- 
oivlers adopted by Pi*ofessor Gurus are also given. 


Rapacia (Wagner) 

Poephaga (Owen) 
Carpophaga (Owen) 
Rhizophaga (Owen) 


rain 

i 70 . Didelphidip ... 

) 77. Dasyundee ... 
1 78. M^^niiecobiidic 
f 79. Pemmelido? ... 
60. Macropodidee 
hi. Phaliingistidii.' 
62. Phascoloiiiyidtiu 


Opossums. 

Native Cats. 

Native Ant-eater. 

Bandicoots. 

Kangaroos. 

I’haUngers. 

Wombats. 


Order— MARSUPIALIA. 


Order— MONOTREMATA. 

The last order, the Monotremata, consist of two families, which 
Pixifcssor Carus combines into one, but which it seems more 
natural to keep separate. 


Fuiii 

63. Oniithurh^'DcliidiC Duckbill. 

84 Echidiiidm Echidna. 
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lUKDS. 

Birds are perhaps the most diHieuIt to classify of all the 
divisions of the vertebrata. The species and genera arc 
exceedingly numerous, and there is such a great unifonnity 
in general structure and even in the details of external form, 
that it is exceedingly diflicult to find characters by which orders 
and families can be characterised. For a long time the system 
of Vigoi's and Swainson was followed; but this wholly ignored 
anatomical characters and in many cases plainly violated well- 
marked affinities. Characters derived from the form of the 
sternum, the scutellation of the tarsi, and the arrangement of 
the feathers, have all assisted in determining natural gi'oups. 
More recently Professor Huxley has ajtjdied the variations of the 
bony palate to the general amingement of birds ; and still more 
recently Professor Gariod has studied certain l(*g-niusclcs for 
the same purjjose. The condition of the young as regards 
plumage, and even the form, texture, and coloration of the egg, 
have also been ajiplied to solve doubtful cases of affinity ; yet 
the problem is not settled, and it will jn-obahly remain for 
another generation of ornithologists to detennine with any 
approach to accuracy what are the most natural divisions of the 
class into orders and families. In a work like the pi-esent it is 
evidently not advisable to adopt all the recent classifications; 
since experience has shown that no arrangement in which one 
set of characters is mainly relied on, long holds its ground. 
Such modifications of the old system as seem to be well 
established will he adopted ; but the older groups will lie ad- 
hered to in cases w*here the most recent classifications are open 
to doubt, or seem inconvenient as separating families, ivliich, 
owing to their similarity in general structure, form and habits 
ore best kept together for the purjx)ses of geogi'aphical dis- 
tribution. 

The old plan of putting the birds of pi-ey at the head of the 
class, is now almost wholly given up ; both because they are not 
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the most highly organised, hut only one of the most specialised 
forms of birds, and because their affinities are not with the 
Piisseres, but mther with the corniorants and some other of the 
aquatic groups. The Passeres therefore are placed first; and the 
series of families is begun by tlie thrushes, which are certainly 
the most typical and generally well-organised form of birds. 
Instead of the Scan.soi*e3 and Fissirostres of the older authors, the 
order Picariie, which includes them both, is adopted, but with 
some reluctance; as the former arc, generally speaking, well marked 
and .strongly contrasted groups, although certain families have 
been slmwn to be intermediate. In the Picarite are included the 
goat-suekers, swifts, and humming-birds, sometimes separate*! 
as a distiiK't order, Macrocliires. The paiTots and the pigeons 
form each a sejiarate order. The old groups of Gralla? and 
Anseivs are jireserved, as more convenient than breaking them 
up into widely separated paits; for though the latter plan may 
in some cases more strictly represent their affinities, its details 
arc not yet established, nor is it much used by ornithologists. 
In accordance with these views the following is the series of 
irders an«l families of birds adopted in this work : 


OliliM<^ 

1. I’assiMV-* 

2 . 

3. P.sitt:u‘i 

4. Coliiiiilijp 
Gallina? 
Opisthuooiiii 
Accipitros . . 
Grallii' 

9. Anseres 
10. Struthioiies .. 


C. 

7. 

8. 


Cla-s— AA'ES. 

( Iiii'huling the giv.it iiijks of the smaller birds — Crows, 
( Finclie.'*. Flvratcliers, Creepers, Honey suckers, &c., &c. 

< Including Woiid|ieeker^, t'lickoos. Toucans, Kin^shers, 
■ i Swifts, &.C., &c. 
l*arrots only. 

Pigeons ami the Doilo. 

Grouse, P]ioa.%mts, Ciir.i.<tsows Mound-builders, &c. 

The IIoci'o only. 

Kaglos, OwIf, and Vultures, 

Herons, Plovers, Kails, &c. 

Gulls, Ducks, Divers, &c 
Ostri^, Cassowary, Apteiyx, &c. 


The Passeres consist of fifty families, which may be arranged 
and grouped in series as follows. It must however be remem- 
bered that the first fimiily in each series is not always that 
which is most allied to the last family of the preceding series. 
All extensive natural groups consist of divergent, or brandling 
alliances, which rondel's it impossible to arrange the whole iu 
one continuous scTics. 
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A. — Typical or 

Turdoid Pabseres. 

1. Turdidse 


Thrushes. 

2. Sylviidie 

. . . 

Warblers. 

3. Timaliida) 


Babblers. 

4. Paniiridie 


Reedliiigs, 

5. Cinclida? 

... 

Dippers. 

6. Troglodj-tidiP 

7. Chamoeiclfe 


Wrens. 

8. CerthiidiP 

... 

Creepers. 

9. Sittidse 

• • • 

Nuthatches. 

10. Paridffi 


Tits. 

11. Liotrichidip 


Hill-tits. 

12. Phyllornithidip 


Green Bulbuls. 

13. Pycnonotido^ 


Bulbuls. 

1 4. Oriolid.'P 


Orioles. 

15. Cainpephngida* 


(. \iteq)illar-shrikes. 

16. Dicrurida? 


Droiigos. 

17. Miiscioapidie 


Flycatchers. 

18. Pachycephalidse 


Thick-heads. 

19. Laniida^ 

• ■ • 

Shrikes. 

20. Con-idiB 


Crows. 

21. Paradiseidie 

... 

Paradise-birds. 

22. Meliphagidie 

... 

Ilonoy-siickers, 

23. Nectarineidse 

. . . 

Sun-birls. 


B,— Taxagr^id Passere'^. 


24. Dicfleidffi 

... Flower-i>ecker‘. 

25. Drepanididie 


26. Cserebidae 

Supar-binls. 

27. Mniotiltid.'e 

... Wood-warblers. 

28. Yireonidae 

... Greenlets. 

29. Ampelidie 

Waxwings. 

30. Hirundinida* 

... Swiillows. 

31. Icteridae 

Hangiiests. 

32. Tanagridfc 

Tanagers. 

33. Fringillid;e 

Finches. 

C.— Sturxoid Passekes. 

34. Ploceidae 

... Weaver-birds. 

35. Stumidae 

Starlings. 

36. Artamidw 

Swallo w-s»hri kes. 

37. Alaudidse 

... Larks. 

38. Motacillidse 

Wagtaila. 


D. — Formicaroid Pabseres. 

39. Tyrannidie Tyrants. 

40. Pipridse Manakins. 

41. Cotingidse Chatterers. 

42. Phytotomidie Plant-cutters. 

43. Earylflemidse Broad-bills. 

44. Dendroeolautids American Creepers. 

46. Formicariidge Ant-throshea. 
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D.— Foum’.caroid Passeres — continued, 

46. PtcroptochiiUc 

47. Pittidffj Pittas. 

48. Paictului 


E.— Anomalous Passeres. 

49. Menurijlaj Lyre-birds. 

50. AtrichrdiO Scrub-birds. 


The prccediiijf armiigcnient is a modification of that proposed 
hy myself in the Ilis (1874, p. 40G). The principal altera- 
tions are adding the families Pamiridre and Sittidae in series 
A, commencing series B with Dicreidae; bringing Vireonid® 
next to the allied American family Mniotiltid®; and placing 
Motncillid® in senes C next to Alaudid®. At the suggestion of 
Professor Xewton I place Menurid® and Atricliid® apart from 
the other Passeres, as they both possess striking peculiarities of 
anatomical structure. 

The heterogeneous families constituting the order Picari® may 
jfc conveniently amnged as follows : 


Sub-order — 
Scansores. 


Intermediate ... 


Sub-order — 
Fissirostres. 


51. Picida? 

52. YungidiP 

53. Tndicatorida^ 

, 54. Me^ala'iuida? 

55. Rhamph:i>tidac 

56. Musopluigid® 

57. Coliidaj 

. 5v8. Cuculidae ... 
59. Loptosoniidse 
'GO, liucconidfe ... 

61. (xalbulida* ... 

62. Coraciidie ... 

63. Meropida? ... 

64. Todida^ 

65. Moinotidi'P ... 

66. Trogonidsu ... 

67. Alcedinidse ... 

^ 68. Bucerotid® ... 

69. Ujiupid® ... 

70. irrisoridee ... 

71. Podargid® ... 

72. Steatomithid® 

73. Capriniulgid® 

74. Cypselidn ... 
,75. Troebilid® ... 


. . . Woodpeckers. 

... Wrynecks. 

. . . Honey-giiides. 

. . . Barbets. 

. . . Toucans. 

... Plantain-eaters. 

. . . Colies. 

... Cuckoos. 

... The Leptosoma. 
... Puff-birds. 

... Jacainars. 

. . . Boilers. 

. . . Bee-eaters. 

... Todies. 

... Motmots. 

... Trogons. 

... Kingfishers. 

... Hombills. 

... Hoopoes. 

Promerops. 

... Frog-mouths. 

... The Guacharo. 

... (Goatsuckers. 

... Swifts. 

. . . Humming-hiids. 
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The Psittaci or parrot tribe are still in a very unsettled state 
of classification; that recently proposed by Professor Garrod 
differing widely from the arrangement adopted in Dr. Finsch’s 
monograph of the order. Taking advantage of the researches 
of these and other authors, the following families are adopted as 
the most convenient in the present state of our knowledge : 


76. Cacatiiuhe ... 

77. Platycercidv 

78. Paheornithid'e 

79. Trlcho^lossiihe 

80. CnniiridtT . . . 

81. Psittacidac ... 

82. Nestoridap ... 

83. Stringnpida; 


The rockato()<i. 

The Broad-tuilcd Pciroqnets of Australia. 
The Orientiil Parrots and Paroquets. 

The Brush-tongiied Paroquets and Lories. 
The Macaws and their allies. 

The African and South American Parrots. 
The Nestors of Now Zo.ilniifl. 

The Owlqiarrots of New Zctiland. 


Tlie Culumba;, or pigeon.^ are al'^o in a very unsali.^factory 
state as regard.s a natural clas-^ifieation. The families, sub- 
families, and genera proposed by various authors are very 
numerous, and often cpiite iiTeconcilable. I therefore adopt 
only two families ; and generally follow ^Ii‘. G. 11. Gray’s hand- 
list for the genera, except where tru«^t\vorthy authorities exist 
for a different amuigemeiit. The families are : 


84. Coilumbidie . . . Pi}seon«i and Doves. 

bD. Dididw ... ... The extinct Dodo iiiid allies. 


Tlie Gallime, or game-birds, may be dixidt'J into seven 
families : 


Fain Siib-fuin 

86. Pteroclida* 

67, Tetmouidie 

I Pavonina? ... 
I Lophophoriua* 
I Phasuiiiime . . . 

68. Phasianidae ...{ Euplocaniinee 

• I Gallinsc 

I Meleagriiiw... 
iNumidinui ... 

89. Tnmicidsc 

90. Megapodiidac 

C Uracinuj 

91. Cradda; . . . < Penelopinfc . . . 

f Oreophasiiitb 

92. Tioaniidae ... 


, . . Sand-grouse. 

... Partridges uiiil Grouse. 

. . Peafowl. 

.. Tragopans, &c. 

Pheasants. 

Firc-hacked Pheasants, dec. 
.. Jungle-fowl. 

.. Turkeys. 

Guinea-fowl. 

llcmipodes. 

.. Mound-makers. 

.. Ourassows. 

.. Giians. 

. . M ountaiii-pheasant. 

.. TiiiuiiiuuM. 
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The Opisthocomi consist of one family containing a single 
species, the “Hocco ” of Guiana. 

Family 9 o. 02)i»iliJconiiLlie. 

The Accipitres, or birds of prey, which, were long considered 
to be the higlicSt and most jierfect order of birds, are now 
projierly placed lower down in the series, their atfinities being 
more with the aquatic than with the perching birds. The 
following is the arrangement adopted by Sir. Sharpe in his 
recently published Bi-itish Sluseuiii catalogue of diurnal birds 
of prey : — 


Sub-onleni. Fani 

9t. Vultiiriche 

Falconcs 95. Serpcntarlida; 

9G. Fulcoaulse 

PMiaiones...97. Pnndionidflp 
Striges ...98. Strigiiljc 

The Gralhe or Grallatorcs are in a veiy unsettled state. The 
following scries of families is in accordance Avitli the views of 
some of the best modern ornithologists : 


99. RaUiibc 


... Rails, &c. 

1(H). Scolopacid.c 

101. C^hionididic . . 


... Sandpipers and Snii^es 
. . . Sheath-bills. 

10:2. Tliinocoridm 


. . Quail-snipes. 

103. Parridtc 


... Jacamis. 

104. Glareolitbv 


. . Pratincoles. 

]03. ChsiRidriid.v 

. . . 

. . Plovers. 

lOH. Otididin 


Bustards. 

107. Gruida* 

, . 

... (^Rines. 

108. Cariaiuidse 


... (ioriaiuas. 

109. Arauiidic 

. . . 

. . . Guaraunas. 

110. Psophiidte 

... 

. . . Trumpeters. 

111. Euiypygidic 

... 

. . . Sun-bittems. 

112. Rhinochoetidic . . 

. . . 

. . . Kiigus. 

113. Ardeidfls 


. . . Herons. 

114. Plataleidiu 

. . . 

. . Spoonbills and Ibis. 

115. Ciconiidse 

. . . 

. . . Storks. 

116. Palaniedeidip 

... 

... Screamers. 

117. Phaenicopteridae . . . 

... 

... Flamingoes. 


H 


Sn1>-familieB 

{ Vulturiiifc 

i[ Sarcorhaiiipliinai 
]^olvbomia; . . 
Aceipitriiiai 
Butedninne 

Aquillnie 

•s Falconinn* 


Vultures. 

Turkey-buzzards. 

Curacuras. 

Hawks. 

Buzzards. 

Ksigles. 

Falcons. 

Fishing-eagles. 

Oxvls. 
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The Anseres or Natatores are almost equally unsettled. Hie 
flamingoes are usually placed in this order, but their habits best 
assort with those of the waders. 


Fain 

118. Anatid'f 

119. Laridi'c 

120. Procellariidiv 

121. Polecanida.* ». 

122. Spheuiscidre 

123. Colymbid«r* 

124. PodicipuliL* ... 

125. AlcidoD 


... Duck and Geese. 
. . . Gulls. 

... Petrels. 

... Pelicans. 

... PenjTuins. 

... Divers. 

. . . Grebes. 

... Auks. 


The last order of hiixls is the Struthiones or Ratihe, considered 
by many naturalists to form a distinct sub-class. It consists of 
comparatively few .species, either living or recently extinct. 


Fain 

nofi. StruthionuLc 
Living-? 127. Ca-siiariidie ... 
(.128. Apten'^idop ... 
i 129. Diiiornithidfe 
Extinct^ 130. Palapterycriilse 
( 131. jEpyornithidje 


Ostrichoi*. 

Cassowaries. 

Apterj'x. 

Dinornis. 

Palapteryx. 

/Ep 3 'omi 8 . 


REPTILES. 


In reptiles I follow the classification of Dr. GUuther as given 
in the Philosophical Transactions, vol. clvii., p. 625. He divides 
the class into five orders as foUow.'s : — 


Sub-cla.'t.ie'i. 

I. Squamata ... 

II. Loricata 
IlL Cataphracta 


c irl'Ts. 

1. Opliidia 

2. Lacertilia 

3. Khyncocephalina 

4. CroGorlilia ... 

5. Chelonia 


Serpents. 

Lizards. 

The Hatteria. 

Crocodiles. 

Tortoises. 


In the arrangement of the families comprised in each of these 
orders I also follow the arrangement of Dr. Gtinther and Dr. 
J. E. Gray, as given in the British Museum Catalogue, or as 
modified by the former gentleman who has kindly given me 
much personal information. 
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The Opliidia, or Snakes, form the first order and are classified 
as follows ; — 


Innocuous Snakes ( 


1. TyplilupiJn 

2. Tortricids ... ... 

3. XenopeltidsB 

4. Uropeltida 
Si. CalamaridsD 

6. Oliffodontidse. 

7. Colubrids 

8. HomalopsidsB ... 

9. Psammophidffi . . . 

10. Rachiodontidee. 

1 1. Dendrophidae . . . 

12. Drylopnidro 

13. Dipsabidfc 

14. Scytalid&c. 

15. L^'codontida: 

IG. Ainblycephalida: 
17. Pythonidae 

IS. Erycidae 

19. Acrochordidas ... 


I Burrowing Snakes. 
Dwarf ground-snakes. 

Colubrine Snakes. 
Fresh-water Snakes. 
Desert-snakes. 

Tree-snakes. 
Whip-snakes. 
Nocturnal tree-snakes. 

Fanged ground-snakes 
Blunt-heads. 

Pythons. 

Sand-snakes. 

Wart-snakes. 


! 20. Elapidie CobRis, &c. 

21. Dendraspididac. 

22. Atractas})idid8D. 

^ 23. Hydiophide ... Sea-snakes. 


Yil)erine Snakes 



24. Ciotalidas 
25 Yiperidie 


Pit-vipers. 
True vipers 


The second order, Lacertilia, are arranged as follows : — 


Fain. 

2G. Trogonophidie ... 
27. Ghirotidas 


28. AinphisbienidR 

29. Lepidostemido: 

30. Yaranidie 

31. Helodermidm. 

32. Teidse 

33. Lacertids 

34. ZonuridsB 

35. GhalddfB. 

36. AnadiadflB. 

37. ChiroGolidiB. 

3S. Iphisadce. 


39. dercosauridsB. 

40. Ghamtesauridae. 

41. GymnopthalmidiB 

42. PygojmidflB 

43. AprasiadsB. 


I Amphisbenians. 
Water Lizards. 

Teguexins. 

I Land Lizards 


Gape-eyed Sciuks. 
Two-legged Lizards. 

H 2 
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Fain. 

44. Lialidop. 

45. Scincids 

4(j. Ophioniorldse 
47. Sepidtc ... 

4S. Acontiada;. 

49. Geckotuhc 

50. Icriiiinidfle 

51. A£r«auiidsc 

5:2. ChamoleonidiC 


Scinka. 

Snake-lizard-s. 

Sand-lizards. 

Geckoes. 

Iguanas. 

Fringed Lizards. 
Chameleons. 


The third order, Ehyncocephalina consists of a single family : — 

53. Ehyncocpphalidie The ITatteria of Xew Zealand. 

The fourth order, Crocodilia or Loricata, consists of three 
families : — 


54. Garialidie GaviaK 

55. Crocodilidse ... ... Crocodile.^. 

56. Alligatoridae Alligators. 


The fifth order, Chelonia, consists of four families : — 


57. Testiidinidre 
5S. ChelydidsB 
Trionychidre 
60. CheloniidflB 


Land and fresh -water Tortoises. 
Fresh-water Turtles. 

Soft Turtle.s. 

Sea Turtles. 


AMPHIBIA. 

In thar Amphibia I follow the classiRcation of Professor 
Mivart, as given for a large part of the order in the Proceedings 
of the Zoological Society for 1869. For the remainder I follow 
Dr. Strauch, Dr. Gunther, and a MSS. arrangement kindly 
furnished me by Professor ilivart. 

The class is first divided into three groups or orders, and then 
into families as follows : — 
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Order I.— PSEUDOPHIDIA. 

Fam. 

1 . Csciliadie CflesUia. 


Order II.— BATRACHIA URODELA. 


2 . Sirenidze 

3. Proteidse . . 

4. Amphiuniidus 

5. Menopomidie 

6 . Salamandridae 


Siren. 

Proteus. 

Amphiuma. 

Giant Salamanders. 
Salamanders and Newts. 


Order III. BATRACHIA ANOURA. 


Fam 

7. Rhinophiynidie 

8 . Phryniscidac . . . 


Fam 

16. Pelodiyads 

17. Hylidffi 

^ Tree Frogs. 

Frogs. 

) Tongueless 

9. Hylaplesidic . . . 
10 . Bufonidsc 

/Toadd. 

18. PolypedatidflB ... ^ 

19. RauidiB j 

11 . Xenorliinido! ... 

12. Eng^'stoiiiidte ... 


23. Discoglossidse ... 3 
21 . Pipidai i 

13. Bombinatoridfc 

) 

22 . Dactyletliridoc ... | 

f Toads. 

14. Plectromantidse 

15. Alytidae 

l-Fiogi. 



FISHES. 

These are urraDged accordiug to the classification of Dr. 
Gunther, whose great work ‘‘The British Museum Catalogue of 
Fishes/’ has furnished almost all the material for our account 
of the distribution of the class. 

In that work all existing fishes are arranged in six sub-classes 
and thirteen orders. A study of the extraordinary Ccraiodus 
from Australia has induced Dr. Gunther to unite three of his 
sub-classes ; but as his catalogue will long remain a handbook 
for every student of fishes, it seems better to follow the arrange- 
ment there given, indicating his later views by bracketing 
together the gitiups he now thinks should be united. 
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Snb-clua. 


Onler. 



Keiiiarka. 


Teleostei ... 

Dipnoi 

Ganoiilei 

C'hondro}>le- 

rygii 

^’clostomata 

Leptocardii 


f 1. -Ai-aiithopteiypi .. 

I 2. Do. riiarj’ncdgiiatlii 
) 3. Acantbini 

4. rhysostonii 

5. Lopliobraucliii 
I’jectogiiathi 

7. Sinuoiilei • 

\ 8. Holoslei ' 

i y. C'hoiidrostei. i 

\ 10. }lol(H*qihala 

/ 11. Plagiostomata 

12. Marsipobraiicliii .. 

13. C'irrhostonii 


47 ‘Gasb rosteidre to Xotni'antbi. 

5 .I’oinacontrida* to i'bioiiiulu. 
d (fiidojisidiT to Pleiiroiiectitlp*. 

2P .'Siliiriibv to I*ofiasula\ 

2 |Soh‘nostoiiiiilH* and Syngnathidae. 

2 'Srh*rodeiiiii and (fyiiiiicSoiitvs. 

1 jSireiioidei. 

3 :Aniiid» to ].o]tidohtrid{p. 

2 .'Airipon&eridiL* anil Polydoiitida*. 

1 ■( 'biinn^rida*. 

lit 'rarcliariubo to MylioTiatidse. 

2 IVlimiiyzoiitidiv and ^lyxinidii*. 

1 ,Cirihostonii. 


Total llfi fainilieb. 


IXSECTS. 

The families and geiieta of insects are so immensely numerous, 
probably exceeding ilfty-fold those of all other land animals, 
that for this cause alone it -n'ould be impossible to enter fully 
into their distribution. It is also quite unnecessary, because 
many of the groups are so liable to be transported by accidental 
causes, that they afford no useful infonnation for our subject ; 
while others are so obscure and uninteresting that they have 
been very partially collected and studied, and are for this 
reason equally ineligible. I have therefore selected a few of 
the laigest and most conspicuous families, which have been so 
assiduously collected in every {tart of the gIol)e, and so carefully 
studied at home, as to affonl valuable materials for com- 
parison with the vertebrate groups, when we have made due 
allowance fur the dependence of many insects on peculiar forms 
of vegetation, and the facility with which many of them are 
transported eitlier in the egg, larva, or perfect state, by winds, 
currents, and other less known means. 

I confine myself then, almost exclusively, to the sixteen 
families of Diurnal Lepidoptera or butterflies, and to six of the 
most extensive, conspicuous, and {mpular families of Coleoptera. 
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The nnmber of species of Butterflies is about the same as that 
of Birds, while the six families of Coleoptera selected, comprise 
more than twenty thousand species, far exceeding the number of 
all other vertebrates. These families have all been recently cata- 
logued, so that we have very complete information as to their 
arrangement and distribution. 


LEPIDOPTERA DIURNA, OR BUTTERFLIES. 


Fam. 

1. DaiinidfP. 

2. SalyridiB. 

3. Elyiiiniidfc. 

4. IVIorphidsB. 

5. BnissolidoB. 

6. Aenvidop. 

7. Heliconidic. 

8. Nyinjihalidie. 


Fam. 

9. LibythscidoB. 

10. Nenieobiidsc. 

11. Eury^nidsB. 

12. Erycinids. 

13. Lyca^nidoB. 

14. Pieridie. 

15. Papilionidie. 
1(». Hosperidffi. 


l^OLEOPTERA, OR BEETLES. 

Fam. Fain 

1 Cicindelidie ... Tiger-beetles. 4. Cetoniidie ... Rose-chafers. 

1' CarabidflB ... Ground-beetles. 5 , Buprestidfe . . . Metallic Beetles. 

3. LucanidsB ... Stag-beetles. 6. Longicoruia . . . Long-homed Beetles. 


Tlie above families comprise the extensive series of ground 
beetles (Carabidse) containing about 9,000 species, and the Longi- 
coms, which are nearly as numerous and sui'pass them in variety 
of form and colour as well as in beauty'. The Cetoniidae and 
Buprestidfe are among the largest and most brilliant of beetles ; 
the Liicanidfc are pre-eiiiineiit for remarkable form, and the 
Cicindelidm for elegance; and all the families are especial 
favourites with entomologists, so that the whole earth has been 
ransacked to procure fresh species. 

Results deduced from a study of these will, therefore, fairly 
represent the phenomena of distribution of Coleoptei-a, aud, 
as they are very varied in their habits, perhaps of insects in 
general. 
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MOLLUSCA. 

The Mollasca are usually divided into five classes : s 
follows : — 


ClaMos • 

I. Cephalopoda Cuttle-fi«ih. 

II. Gasteropoda Snails and amiatic Uniralm. 

III. Pteiopo^ Oceanic Snails. 

IV. Brachiopoda S^metrical Biralvcs. 

V. Conchifera Unsjmmetrical Bivalves. 


The Grasteropoda and Conchifera alone contain land an^i 
freshwater forms, and to those we shall chiefly confine our 
illustrations of the geographical distrilmtion of tho Mollusca. 
The classification followed is that of 1")^ rfoiffer for the 
Operculata and Dr. Von Afartous ft)r the Ilelicidse. The 
families chiefly referred to are : — 


Class II.— GASTEROrOPA. 


In-operculata 


Operculata ... 


Order 2. — Pulmonifera. 

Fani. 

/]. Hclicidse. 

I 2. Limacidic. 

) n. OncidiadiT. 

. . ^ 4. Limiiieidfr. 

I 5. Auriculirlac. 

I 6. Aciciilidflc. 

\ 7. Diplommntinidsr. 
( 8. Cyclostomids. 
\9. Helicinids. 



PAET IT. 


ON THE LJSTEIBVTION OF EXTINCT ANIMALB. 




CHAPTER VI. 

THE EXTINCT MAMMALIA OF THE OLD WOKLD. 

Although it may seem somewhat out of place to begin the 
systematic treatment of our subject with extinct rather than 
with living animals, it is necessary' to do so in order that we 
may see the meaning and trace the causes of the existing dis- 
tribution of animal forms. It is true, that the animals found 
fossil ill a country are very generally allied to those which still 
inhabit it ; luit this is by no means universally the case. If it 
were, the attempt to elucidate our subject by Palieontology 
"would be hopeless, since the past would show us the same 
puzzling diversities of faunas and floras that now exist. VTe 
find however very numerous exceptions to this rule, and it is 
these excejitions which tell us of the past migrations of whole 
groups of animals. We are thus enabled to determine what 
portion of the existing races of animals in a country are de- 
scendants of its ancient fauna, and which are comparatively 
modern immigrants ; and combining these movements of the 
forms of life with known or probable changes in the distribution 
of land and sea, we shall sometimes be able to trace approxi- 
mately the long series of changes which have resulted in the 
actual state of things. To gain this knowledge is our object in 
studying the “ Geographical Distribution of Animals,” and our 
plan of study must lie determined, mainly, by the facilities it 
affords us for attaining this object. In discussing the countless 
details of distribution "we shall meet "with in our survey of the 
zoological regions, we shall often find it useful to refer to the 
evidence we possess of the range of the group in question in 
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past times ; and \rhen we attempt to generalise the phenomena 
on a large scale, with the details fresh in our memory, we shall 
find a reference to the extinct faunas of rariuns epochs to he 
absolutely necessaiy. 

The degree of our knowledge of the Palajontologj' of ^'arious 
parts of the world is so unetpial, that it will not be advisable to 
treat the subject under each of our six regions. * Yet some sub- 
division must be made, and it seems best to consider separately 
the extinct animals of the Old and of the New Worlds. Those of 
Europe and Asia are iutimatel}' connected, and throw light on 
the past changes which hare led to the establishment of the 
three great continental Old World regions, with their various 
sulnlivisions. The wonderful extinct fauna i-ecently discoA’cred 
in North America, with what was previou.«ly known from South 
temperate America, not only elucidates the ]>ast history of the 
whole continent, but also gives imlications of the mutual illa- 
tions of the eastern and western hemispheres. 

The materials to be dealt with are enormous ; and it will be 
necessary to confine ourselves to a general summan’, with fuller 
details on those points which directly bear upon our special 
subject. The objects of most interest to the pure zoologist and 
to the geologist — those strange forms which are farthest removed 
from any now living — are of least interest to us, since we aim 
at tracing the local origin or birthplace of existing genera and 
families; and for this purjiose animals who.se affinities with 
living forms are altogether doubtful, are of no value whatever. 

The great mass of the vertebrate fossils of the tertiaiy’ period 
consist of mammalia, and this is precisely the class which is of 
most value in the determination of zoological regions. The 
ftTiimals of the Secondary period, though of the highest interest 
to the zoologist are of little importance to us ; both because of 
their very uncertain affinities for any existing groups, and also 
because we can form no adequate notion of the distribution of 
land and sea in those remote epochs. Our great object is to 
trace back, step by step, the var^dng distribution of the chief 
forms of life ; and to deduce, wherever possible, the physical 
changes which must have accompanied or caused such changes. 
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l‘he natural division of our subject therefore is into geological 
periods. We first go back to the Post-Pliocene period, which 
includes that of the (uives and gravels of Europe containing flint 
implements, aud extends back to the deposit of the glacial drift 
in the concluding phase of the glacial epocL Xext vre have 
the Pliocene period, diA’ided into its later portion (the Newer 
Pliocene) which includes the Glacial epoch of tlie northern 
hcmis]>bere ; and its earlier jioriiou (the Older Pliocene), repre- 
sented by the red and eoralliue crag of England, and deposits of 
similar age in the continent. During this earlier epoch the 
climate was nut vei>' dissimilar from that which uoav prevails ; 
but we next get evidence of a still earlier period, the Miocene, 
when a wanner climate prevailed in Europe, and the whole 
fauna and flora Avere veiy diflcnmt. This is perhaps the most 
interesting portion of the tertiaiy de])osits, and furnishes us 
with the most A’aluable materials fur our present study. 
Further back still aa’c have the Eocene period, Avith apparently 
an alniast tropical climate in Europe ; and here we find a clue 
to some of the nio<!t puzzling facts in the distribution of living 
animals. Our knoAAiedge of this epoch is boAA'ever A'ery im- 
perfect; and Avu Avait fur discoAcries that AA’ill elucidate some 
of the mystery that still bungs OAvr the origin and migrations 
of many impurtaut families. Beyond this there is a great chasm 
in the geological record as regards land animals ; and we liaA’e to 
go so far back into the ]>ast, tliat Avhen we again meet with mam- 
malia, binls, and land-reptiles, they appear under such archaic 
forms that they cease to ha\'e any local or geographical signi- 
ficance, and AA’e can only refer them to AA'ide-82)read classes 
and orders. For the purpose, of elucidating geographical distri- 
bution, therefore, it is, in the jAreseut state of our knowledge, 
unnecessaiy to go back beyond the tertiary period of geology. 

The remains of Mammalia being so much more numerous and 
important than those of other classes, we shall at first confine 
ourselves almost exclnsh'ely to these. AVliat is knoAvn of the 
birds, reptiles, and fishes of the tertiary epoch will be best 
indicated by a brief connected sketch of their fossils in all pails 
of the globe, which we shall give in a subsequent chapter. 
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Historic Period, — In tracing back the history of the oi^nic 
'world we find, even within the limits of the historical period, 
that some animals have become extinct, while the distribution of 
others has been materially changed. The Bytina of the North 
Pacific, the dodo of Mauritius, and the great auk of the North 
Atlantic coasts, have been exterminated almost in our own 
times. The kitcheu-middens of Denmark contain remains of 
the capercailzie, the Bos primigmim, and the beaver. The first 
still abounds farther north, the second is extinct, and the third 
is becoming so in Europe. The great Irish elk, a huge-antlered 
deer, probably existed almost down to historic times. 

Pleistocene or Post-Plioccnc Period. — We first meet with proofs 
of important changes in the character of the European fauna, in 
studying the remains found in the caverns of England and France, 
which have recently been so well explored. These cave -remains 
are probably all subsequent to the Glacial epoch, and they all 
come within the period of man’s occupation of the country. Yet 
we find clear proofs of two distinct kinds of change in the 
forms of animal life. First we have a change clearly trace- 
able to a difference of climate. We find such arctic forms as 
the rein-deer, the musk-sheep, the glutton, and the lemming, 
wuth the mammoth and the woolly rhinoceros of the Siberian 
ice-cliffs, inhabiting this country and even the south of France. 
This is held to be good proof that a suit-arctic climate pre- 
vailed over aU Central Europe ; and this climate, together with 
the continental condition of Britain, will sufficiently explain 
such a southward range of what are now arctic forms. 

But together with this change we have another that seems at 
first sight to be in an exactly opposite direction. We meet 
with numerous animals which now only inhabit Africa, or South 
Europe, or the warmer parts of Asia. Such are, large felines— 
some closely related to the lion {Felis spelcca)^ others of alto- 
gether extinct type {Mcuihairodwi) and forming the extreme de- 
velopment of the feline race ; — ^hysenas ; horses of two or more 
species ; and a hippopotamus. If we go a little further back, to 
the remains furnished by tlie gravels and brick-earths, we still 
find the same association of forms. The reindeer, the glutton. 
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the musk-sheep, and the woolly rhinoceros, are associated with 
several other species of rhinoceros and elephant; with nume- 
rous civets, now ahundant only in warm countries ; and with 
antelopes of several species. We also meet here with a great 
extension of range of forms now limited to small areas. The 
Saiga antelope of Eastern Europe occurs in France, where wild 
sheep and goats and tlie chamois were then found, together with 
several species of deer, of bear, and of hymna. A few extinct 
genera even come down to this late period, such as the great 
sabre-toothed tiger, Machairotlus ; Galeotherium, a form of Viver- 
ridae; Palceo^lax, aUied to the mole; and TrogorUherium, a 
gigantic form of beaver. 

We find then, that even at so early a stage of our inquiries we 
meet with a problem in distribution by no means easy to solve. 
How are we to explain the banishment from Europe in so short 
a space of time (geologically speaking) of so many forms of life 
now characteristic of warmer countries, and tliis too during a 
period when the climate of Central Europe was itself becoming 
wanner ? Such a change must almost certainly have been due 
to changes of physical geography, which we shall be better able 
to understand when we have examined tlie preceding Pliocene 
period. We may here notice, however, that so far as we yet 
know, this great recent cliauge in the character of the fauna is 
confined to the western jmrt of the Palsearctic region. In ca\'es 
in the Altai Mountains examined by Prof. Brandt, a great col- 
lection of fo.ssil 1 tones was discovered. These comprised the 
Siberian rhinoceros and mammoth, and the cave hyaena ; but all 
the others, more than thirty distinct species, are now living in 
or near the same regions. We may perhaps impute this dif- 
ference to the fact tliat the migration of Southern types into 
this part of Siberia was prevented by the great mountain and 
desert barrier of the Central Asiatic plateau ; whereas in Europe 
there was at this time a land connection with Africa. Post- 
pliocene deposits and caverns in Algeria liave yielded remains 
resembling tlie more southern European types of the Post- 
pliocene period, but without any admixture .of Arctic forms; 
showing, as we might expect, that the glacial cold did not 
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extend so far south. We have here remains of Equus, Bos, 
Antilope, Hippopotamus, ElepliaSy Ehinoceros, Ursiis, Canis, 
and Hywna, together with Phacochcsnis, an African type of 
swdne which has not occuned in the European deposits. 

It is perhaps to the earlier portion of this period that the 
Merycothcrmm of the Siberian drift belongs.. This was an 
animal related to the living camel, thus supporting the view that 
the Camel id(c are essentiidly denizens of tlie extra- troi)ical zone. 

Pliocene Pekiod. 

Primates, — here first meet with evidejiee of the existence 
of monkeys in Central Eiiroi)e. Species of Macacus have left 
remains not only in tlie Xewer Pliocene of the Val d'Arno in 
Italy, but in beds of the same age at Cn-ays in Essex ; wdiile 
Semnopithccvs and Cercopithccus, genera now confined to the 
Oriental and Ethioj)ian regions respectively, have been found in 
the Pliocene deposits of the South of France and Italy. 

Carnivora, — Most of the genera which occun’ed in the Post 
Pliocene are found here also, and many of the same species. Few 
new forms appear, except Hyccnarctos, a large bear w’ith characters 
approaching the hvicnas, and Pristiphoca, a new form of seal, 
both from the Older Pliocene of France; and Gahcynvs, a fox- 
like animal intennediate between Canis and Vivrrrn, fi-om the 
Pliocene of (Eninghen in Switzerland. 

Cetacea,— Species of Balccna, Physeter, and Delphinvs occur in 
the Older Pliocene of England and France, and with these the 
remains of many extinct forms, Balccnodon and Hoplocctus 
(Balsenidse) ; BdemnoziphiusanH ( 7 // 07 im 7 Vw«s(Hy])ei’oodontida‘), 
and Halithcrium, an extinct form of the next order — Sirenia, 
now confined to the tropics, although the i-ecently extinct 
of the K W. Pacific shows that it is also adapted for tem- 
perate climates. 

Ungulata. — The Pliocene deposits are not very rich in this 
order. The horses (Equidm) are represented by the genus 
and here we first meet with Hipparion, in which small lateral 
toes appear. Both genera occur in British deposits of this age. 
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A more interesting fact for us is the occurrence of the genus 
Tapinis in the Newer Pliocene of France and in the older beds 
of both France and England^ since this genus is now isolated 
in the remotest parts of the eastern and western tropics. The 
genera Bhinoccros, Hippopotamus^ and Sus, occur here as in the 
preceding epocli.^ 

We next come to the deer genus {Cermts)^ which appears to 
have been at its maximum in this period, no less than eight 
species occurring in the Nonvich Crag, and Forest-beds. Among 
the Bovidie, the antelopes, ox, and bison, are the only forms repre- 
sented here, as in the Post-Pliocene period. Passing on to the 
Proboscidea, we find three species of elephants and two of Mas- 
todon pi'eserved in European beds of this period, all distinct from 
those of Post-Pliocene times. 

Bodentia, — In this order we find representatives of many 
living European forms ; as Cricetus (hamster), Arvicola (vole), 
Castor (beaver), Arctomys (marmot), HystiHx (porcupine), 
Lep'^fp (hare), and Lagomys (pika) ; and a few that are extinct, 
the most important being Chalicomys^ allied to the beaver; 
and Issiodromys, said to come nearest to the remarkable 
Pedetes of South Africa, both found in the Pliocene formations 
of France. 

Crcneral Gomlusions ns to Pliocene and Post-Plioccn-c Faunas of 
Europe. — This completes the series of fossil forms of the Pliocene 
deposits of Europe. They show us that the presence of numer- 
ous large carnivora and ungulates (now almost wholly tropical) in 
the Post- Pliocene period, was due to no exceptional or temporary 
cause, but was the result of a natural succession from similar 
races which had inhabited the same countries for long preceding 
ages. In order to understand the vast periods of time covered 
by the Pliocene and Post-Pliocene formations, the works of Sir 
Charles Lyell must be studied. We shall then come to see, that 
the present condition of the fauna of Europe is wholly new and 
exceptional For a long succession of ages, various forms of 
monkeys, hyssnas, lions, horses, hipparions, tapirs, rhinoceroses, 
hippopotami, elephants, mastodons, deer, and antdopes, together 

1 
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'with almost all the forms now living, produced a rich and varied 
fanna such as we now see only in the open country of tropical 
Africa. During all this period-we have no reason to believe that 
the climate or other physical conditions of Europe were more 
favourable to the existence of these animals than now. We must 
look upon them, therefore, as true indigenes of the country, and 
their comparatively recent extinction or banishment as a remark- 
able phenomenon for which there must have been some odeciuatc 
cause. Wliat this cause was we can only conjecture; but it 
seems most probable that it was due to the combined action of 
the Glacial period, and the subsidence of large areas of land once 
connecting Europe with Africa. The existence, in the small 
island of Malta, of no less than three extinct species of dephant 
(two of very small stature), of a gigantic dormouse, an extinct 
hippopotamus, and other mammalia, together with the occurrence 
of remains of hippopotamus in the caves of Gibraltar, indicate 
very clearly that during the I'lloccne epoch, and perhaps during 
a considerable part of the Post-Pliocene, a connection existed 
between South Europe and North Africa in at least these two 
localities. At the same time we have every reason to believe 
that Britain was united to the Continent, what is now the German 
Ocean constituting a great river-valley. During the height of 
the Glacial epoch, these laige animals would probably retire into 
this Mediterranean land and into Nuith Africa, making annual 
migrations northwards during the summer. But as the connect- 
ing land sank and became narrower and narrower, the migrating 
herds would diminish, and at last cease altogether ; and when the 
glacial cold had passed away would be altogether prevented from 
returning to their former haunts. 


Miocexe Pebiod. 

We now come to a period which was wonderfully rich in all 
forms of life, and of which the geological record is exceptionally 
complete. Various lacustrine, estuarine, and other deposits in 
Europe, North India, and North America, have famished such a 
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vast iiumbcr of rcinaiiis of extinct iiiaminalia, as to solve many 
zoological problems^ and to throw great liglit on the early distri- 
bution and centres of dispeT'sal of various groups of animals. In 
oixler to show the bearing of these remains on our special sub- 
ject, we will first give an account of the extinct fauna of Greece, 
of theUpiier ilioceiie period; since this, being nearest to Africa 
and Asia, best exhibits the relations of the old European fauna 
to those countries. We shall then pass to the Miocene fauna of 
France and Central Eurojie ; and conclude with the remarkable 
Siwalik and other Iiidiiiii extinct faunas, which throw an addi- 
tional liglit on the early history of the animal life of the great 
old-world continents. 

E,dhvi AnimaU of Greece, 

These are from the Upper Aliocene deposits at Pikermi, near 
Athens, and were collected by M. Gaudry a few years ago. 
They comprise ten living and eighteen extinct genera of mam- 
iii«a1*n with a few birds and i^eptiles. 

Primates. — ^l"h('se are represented by Mesointhccm^ a genus 
believed to be intermediate between the two Indian genera of 
monkeys, Scmmpithccus and Macacus. 

Carnivora. — Tlie.se were abundant. Of Fclis there were four 
species, ranging from the .size of a cat to that of a jaguar, a large 
hj/ama, and a large wea-sel (Mustcia). Besides these there were 
tlie huge Macltairodus, larger than any existing lion or tiger, and 
wdth enormously developed canine teeth ; Hycenictis and Lyecena, 
extinct foiius of IfyaMiuhe ; Tha1assictis=Ictithcrium^ an extinct 
genus of Viverridie but with resemblances to the hyienas, repre- 
sented by three species, some of which were larger than any 
existing Viveiridje ; Promephytis^ an extinct form of Mustelidse, 
liaving resemblances to the European marten, to the otters, and 
to the S. African Zoi^la ; and lastly, Simocyon^ an extraordinary 
carnivore of the size of a small panther, hut having the canines 
of a cat, the molars of a dog, and the jaws shaped like Uiose of 
a bear. 

Ungulata.—T[\es% are numerous and very interesting. The 
Equidse are represented by the thiee-toed Hipparion, which con- 

I 2 
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tinued to exist till the Older Pliocene period. There are three 
large species of Ehinu^os, as well as a ^cies of the extinct 
genus L^odort of smaller size. Eemains of a very large wnld 
boar {Siti) were found. Very interesting is the occurrence of a 
qpecies of giraffe {Camelopardalis) as tall as the African species 
but more slender ; and also an extinct genus Hdladotherium, not 
quite so tall as the giraffe but much more robust, and showing 
some approach to the Antilopidae in its dentition. Antelopes 
were abundant, ranging from the size of the gazelle to that of 
the largest living species. Three or four seem referable to living 
genera, but the majority are of extinct types, and are classed 
in the genera Paloeotragus, PaloBoryx, Tragocerus, and Pdiceoreas ; 
while DremoUheriiim is an ancient generalized form of Cervidas 
or deer. 

IVoboscidca. — ^These are represented by two species of Masto > 
don, and two of Dinotherinm, an extraordinary extinct form 
supposed to be, to some extent, intermediate between the 
dephants and the aquatic manatees {Sirenia.) 

Sodewtia. — ^This order is represented by a species of HyUrix, 
larger than living porcupines. 

Edeniaia. — ^This order, now almost confined to South America, 
was represented in the hliocene period by several European 
species. Aneylotheritm, and MacrdJurium, belonging to an extinct 
family but remotdy allied to the African ant-bear {Orycteropus), 
occur in Greece. 

Birds. — Species of Fhasianus and Gallns were foimd ; the 
latter especially interesting as being now confined to India. 

B/eptUes. — ^These are few and unimportant, consisting of a 
tortoise {Testvdo) and a large lizard allied to Varaniu. 

Simnutry tffihe Mtoeeru Fauna of Greece. — ^Although we can- 
not consider that the preceding enumeration gives us by any 
means a complete view of the actual inhabitants of this part 
of Europe during the later portion of the Miocene period, we 
yet obtain some important information. The resemblance that 
appeared in the Pliocene fauna of Europe, to that of the open 
country of tropical Africa, is now still more remarkable. Wo 
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not only find great felines, surpassing in size and destructive 
power the lions and leopards of Africa, with hyaenas of a size 
and in a luriety not to be equalled now, but also huge rhino- 
ceroses and elephants, two forms of giraffes, and a host of 
antelopes, which, from the sample here obtained, were probably 
quite as nnmerpus and varied as they now are in Africa. 
Joined with this abundance of antelopes we have the absence 
of deer, which probably indicates that the country was open 
and somewhat of a desert character, since there were deer in 
other ])arts of Europe at tliis epoch. The occurrence of but a 
single species of monkey is also favourable to this view, since 
a well-wooded country would most likely have supplied many 
forms of these animals. 

Miocene Fauna of Ccniral and Western Europe. 

We have now to consider the Miocene fauna of Europe 
generally, of which w'e have very full information from nu- 
me^vis deposits of this age in France, Switzerland, Italy, 
Germany, and Hungary. 

Primates. — Three distinct forms of monkeys have been found 
in Europe — ^in the South of France, in Switzerland, and Wurtem- 
berg ; one was very like Cohhus or Semnopiiheciis ; the others — 
PliopUhecus and DryopUhccus — were of higher type, and be- 
longed to the anthropomorphous apes, being nearest to the genus 
HyldbaJtes or gibbons. Both have occurred in the South of Fiance. 
The DryopUhecus was a very large animal (equal to the gorilla), 
and M. Lartet considers that in tlie character of its dentition it 
approached nearer to man than any of the existing anthropoid 
apes. 

Jnseetiwra. — These small animals are represented!^ numerous 
remains bdonging to four families and a dozen genera. Of 
Ervnaems (hedgehog) several species are found in the Upper 
Miocene ; and in the Lower Miocene of Auvergne two extinct 
genera of the same family — Ampheehinus and Tetraeus — ^have 
been discovered. Several species of Talpa (mole) occur in the 
Upper Miocene of France, while the extinct Dinylus is from Ger- 
many, and Pakmtpalax from the Lower Miocene of the Isle of 
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Wight. The Malajan family Tupaiiiho or squim‘1 -shrews, is 
believed to he represented by O.fi/ffomjjJiiis, a fossil discovered in 
South Germany (Wiesenaii) by H. von Meyer. The Soricidie or 
shrews, are represented by several extinct genera — 1‘h'smorex, 
Mysarachne and Gali‘ 0 >tpalax ; as well as hr Amphisorrx and Myt)- 
gale still bving. EcMnogale, a genus of Ccntetid® now confined 
to ^ladagascar, is said to occur in the Lower Miocene of Auvergne, 
a most interesting determination, if correct, as it would form a 
transition to the Solcnodon of the Antilles belonging to the same 
fiimily ; but I am informed by Frof. Flower that the afTniitics of 
the animals described under this name ui’e veiy doubtful. 

Carnivora. — llesides Frlin and Machaitxtlvst, which extend back 
to the Upper Miocene, there are two other genera of Felidae, 
I^udedurva in the Upper Jiliocene of France, and Ilyanwlon, 
which occurs in the Upper and Lower ^riocene of Fniuce, named 
from some resemblance in its teeth to the hyicnas. and considtuvd 
by some Palaeontologists to form a di.'stinct family, Ilya-nodontidu'. 
The Viverridae, or civets, were vcrj' numerous, consisting of the 
living genus Viverra, and three extinct forms — Thalasstirtia^ 
Jctitheriv.m, as large as a panther, and t^'oririrfia, a smaller form, 
occurring both in France and llnngiiry. Of Hya-nUlo', there, was 
the living genus and the extinct //yrt.’n?W/s, which has 

occurred in Hungary as well as in Greece. The Canidiv, or 
wolf and fox family, were rejire-seuted by Paemlorynn, near to 
Cants; Hemicyon, intennediatc between dogs and glutton.s; 
and Amphicyon, of which several .species occur in the Uiijmt 
and Lower jMiocene of France, some of them larger than a 
tiger. The Mustelidte, or wea.sel.s, were represented by five 
genera, the existing genera Lutra (otter) and Muslda (weasel) ; 
Potamotherium, an extinct form of otter ; Taxodon, allied to the 
badger and otter; PolaomepMtis in Gennany, and the Prome- 
phytis (already noticed) in Greeca Tire bears were represented 
only by Hyanarctm, which has been noticed as occurring in 
the Pliocene, and first appears in the Upper Miocene of France. 
Seals are represented by a form resembling the Antarctic 
Otaria, remains of which occur in the Upper Miocene of 
France. 
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Cetacea (whales). — Tliese occur frequently in the Miocene de- 
posits, four living, and five extinct genera having been described ; 
but these marine forms are not of much importance for our 
purpose. 

Sirenia (sea-cows). — These are represented by two extinct 
genera, Halithcrium and Tradn/thcrium. Several species of the 
former have been discovered, but the latter has occurred in 
France only, and its afSnities are doubtful. 

Ungulata. — Uorscs are represented by Hipparion and Anehi- 
theriim, the latter occurring in both Upper and Lower Miocene 
and Eocene ; while Hipparion, which is more nearly alL'ed to 
living horses, first appears in the Upper Miocene and continues 
ill the Pliocene. 

Hippotherium, in the Upper !Miocene of the Vienna basin, 
forms a transition to l*aIoploilierium, an Eocene genus of Tapi- 
rida* or Pahuotheridse. Tapirs, allied to living forms, occur in 
both Upper and Lower hliocene. llhiiioceroses are still found 
ill ihc Ujiper Miocene, and here first aiipear the four-toed horn- 
less rhiiiocems, Acerotlieniim. The Suidm (swine) are rather 
numerous. Shs (wild boar) continued as far back as the Upper 
Miocene ; but now there firet appear n number of extinct forms 
w'hich have l»een named Hyotlurium, Palavchcerus, Clioeromoriis, 
all of a small or moderate size ; Hyopotamus, nearly as laige as a 
tapir ; and Anthracotherium, nearly the size of a hippopotamus 
and, according to Pr. Leidy, the type of a distinct family. 
Listriodon, from the Upper Miocene of the Vienna basin, is 
sometimes classed with the tapirs. 

We now come to a well-mai'ked new family of Artiodactyle 
or even-toed Ungulata, the AnoplotheriidoD, which consisted of 
more slender long-tailed animals, allied to the swine but with 
indications of a transition towards the camels. The only genera 
tliat appear in the Miocene formation are, Chalicothenwm, nearly 
as large os a rhinoceros, of wliich three species have been found 
in Germany and France ; and Synapludns, known only from its 
teeth, which dififer somewhat from those of the Anophtlierium 
which appears earlier in the Eocene formation. Another extinct 
famil y, AmphimervddeB or Xiphodoviidai, is represented by two 
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genera, Cainotherium and JUierotherium, in the Miocene of 
France. They were of very small size, and ore supposed to be 
intermediate between the Suidie and Tragulidic. 

The Camelopardalidse, or giraffes, were represented in Europe 
in Miocene times by the gigantic Helladothcrium, which has 
been found in the south of France, and in Hiyigaiy, as well as 
in Greece. The chevrotains (Tiagulidm) are represented by 
the extinct genus HyamascUus. 

The CervidsB do not seem to have appeared in Europe before 
the Upper Miocene epoch, when they were represented by 
Doreatherium and Amphimosehus, allied to Mosclmst, and also by 
true Cervus, as well as by small allied forms, Drrmotlierium, 
Amphitragaliis (in the Lower Miocene), Micromeryj', Palaomeryx, 
and Dierocerus. 

The Bovidse, or hollow-homed ruminants, u'ere not well 
represented in Central Europe in Miocene times. Tliere wei‘e 
no sheep, goats, or oxen, and only a few antelopes of the genus 
TVajrocm/s, and one allied to Hippotragvs ; and these all lived 
in the Upper Miocene period, as did the more numerous 
forms of Greece. 

Proboseidca . — ^The true eleidiants do not extend back to the 
Miocene period, but they are represented by the ]\Iastoduns, 
which had less comjdex teeth. These first ap])ear in the U])i)er 
Miocene of Europe, five species being known from France, 
Germany, Switzerland, and Greece. Dinotherium, already 
noticed as occurring in Greece, extended also to Germany and 
France, where remains of three s}M:uies have been found. 

BodeMa . — considerable number of generic forms of this 
order have been obtained from the Miocene strata. The prin- 
cipal genera are Uricetodon, allied to the hamsters, numerous in 
both the Upper and Lower Miocene period of Fnuico ; Mgotrus 
(the dormice) ih France, and an allied genus, Braehymys, in Ger- 
many. The beavers were represented by the still living genus 
Castor, and the extinct Bteneofiber in France. The squirrels 1^ 
the existing Seuirus and BpermophU'tu ; and by extinct forms, 
LUhmys and Avlawdon, in Germany, the latter resembling tlie 
African genus Aviaeodes, The hares, by Lagomys and an 
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extinct form Titanomys. Besides these, remains referred to the 
South American genera, Cavia (cavy) and Dasyproeta (agouti), 
have been found, the former in the Upper Miocene of Switzer- 
land, the latter in the Lower Miocene of Auveigne. HUeeomys, 
allied to the West Indian Capromys, has been found in the same 
deposits ; as we]l as Theridomys, said by Uervais to be allied to 
Anomalurus and Echimya, the Ibrmer now living in W. Africa, 
the latter in S. America. 

Edentata . — These are only represented by the Maerotherium 
and Ancyloihcnum of the Grecian deposits, the former occurring 
also in France and Germany in Upper Miocene strata. 

Marsvpials . — These consist of numerous species related to 
the opossums {Didelphys), but separated by Gervais under the 
name Peratherium. They occur in both Upper and Lower 
Miocene beds. 

Upper J/iocene Depoxits of the Sitcedik Hilh and otJur Localities 

in- E. W. India. 

These remarkable fresh-water deposits form a range of hills 
at the foot of the Himalayas, a little south of Simla. They 
wera investigated for many years by Sir P. Cautley and Dr. 
Falconer, and add greatly to our knowledge of the early fauna 
of the Old World continent. 

Pfimatce . — llemains of the genera Semnopitkeeus and Macacos 
were found, witli other forms of intermediate character; and 
some teeth indicated animals allied to the orang-utan of Borneo, 
and of similar size. 

Carnivora . — These consisted of species of Fdis and Mcuhai- 
rod'us of laige size ; Hyoma, Cants, Mellivora, and an allied genus 
Ursitaxus; Ursus, in the deposits of the Nerbudda valley (of 
Pliocene age) ; IJycmarctta as large as the cave bear ; Amphicyon 
of the size of a polar bear (in the deposits of the Indus 
valley, west of CasWere) ; Lutra, and an extinct allied genus 
Etihydrunt. 

Ungulata.— These are very numerous, and constitute the most 
important feature of this ancient fauna. Horses are represented 
by a species of Egttiis from the Siwalik Hills and the Iiawaddy 
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deposits in Burmah, and by two others from tlie Pliocene of the 
Nerbudda Valley ; while Hippotherium — a slender, antelope-like 
animal, found in the Siwalik Hills and in Europe — is supposed 
to form a transition from the Eqiiidse to the Tapiridee. These 
latter are found in the Upper Indus deposits, where there is a 
species of Tapirva, and one of an extinct genus Antelothcrium. 
Of Bhinoeeros, five extinct species have been foiind — in the 
Siwalik Hills, in Perim Island, and one at an elevation of 1G,000 
feet in the deserts of Tliibet. Hippoiwtomvs occurs in the Plio- 
cene of the Nerbiidda, and is represented in the older Pliocene 
deposits by Hexapt'otodon, of which three species have been 
found in various parts of India. Another remarkable genus, 
Meryeopotamns, connects Hippopotahwh ■with Anihracotherinm, 
one of the extinct European forms allied to the swine. These 
last are represented by several large species of Bus, and by the 
extinct European genus ChceroHicnum. 

The extinct Anoplotheridse are represented by a species of 
the European genus ChaUcothcriv than a horse. 

An extinct camel, larger than the living species, was found 
in the Siwalik Hills. 

Three species of deer {Cerru.^ have been found in the 
Siwaliks, and one in the Eerbudda deposits. 

A large and a small species of giraffe (Camcfopardalis) were 
found in the Shvalik Hills and at Perim Island. 

The Bovidas are represented by numerous s])ecios of Bos, and 
by the extinct genera JSemHos and AmpJiibos. There are also 
three species of antelopes, one of ■which is allied to the African 
Aleephahis. 

We now come to an extraordinary group of extinct animals, 
probably forming a new family intermediate between the 
antelope and the giraffe. Tlie Sivatheriiim was an enormous 
four-horned nihiinant, lai^er than a rhinoceros. It had a short 
trunk like a tapir, the lower horns on the forehead were simple, 
the upper pair palmated. The Bramaiherium, an allied form 
from Perim Island, showed somewhat more affinity for the 
giraffe. 

Ftoboseidea . — ^Xo less than seven species of elephants and four 
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of Tuastodon.s raiijjrHl overTiirlia, tlieirroniains being found in all 
tlie deposits from the Siwalik Hills to Burraah. A large Dino- 
tlicrhnn lias also been found at Perim Island. 

Hrpfitrst, — Many remains of birds were found, but these have 
not been determined. Pejitiles were numerous and interesting, 
the most remaikablo being the huge tortoise, Colossochclf/s, vrho&e 
sliell was twelve feet long «and head and neck eight feet more. 
Other small tortoises of the genera Tcstiulo, Emys^ Trionyx 
and EniyditJa were found, tlie Emys being a living species. 
There were three extinct and one living species of crocodile, 
and one of them was larger than any now living. The only 
other reptile of importance was a large lizard of the genus 
Varan vs. 

Gfurntl (disrmilons on the Wioeenc favnas of Europe and 
C(»mpiiring the thr(*e faunas of approximately the same 
]K'riod, and allowing fir the necessarily imperfect record of 
eac’:, we find a wonderful similarity of general type over the 
enormous aivd between Trance on the west and the Irawaddy 
liver in Ihirmah on the oast. AVc may even extend our com- 
]»arisoii to Xorlhern China, where remains of llyccna, Tapb\ 
Jihivfnrrosy Chat inifhrri ion y and Eliphas, have been recently 
found, closely resembling those from the Aliocene or Pliocene 
dejiosifs of Tuiojie or India, and showing that the Pahearctic 
region had then the same great extent from west to east 
that it has now. Of about foily genera comprised in the 
Indian Miocene fauna, no less than twenty-seven inhabited 
Central and Western Europe during the same epoch. The Indian 
Pliocene fossils are much what we should expect as the fore- 
runners of the existing fauna, the giraffes and hippopotami 
being the only additions from the present Ethiopian fauna. 
The numerous forms of the restricted bovine type, show’ that 
these probably originated in India; w’hile the monkeys appear 
to be altogether of Oriental tyjies. 

In Europe, how’cver, w’e meet with a totally different assem- 
blage of animals from those that form the existing fauna. We 
find apes and monkeys, many large Felidae, numerous civets 
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and hyaenas, tapirs, rhinoceros, hippopotamus, elephants, giraffes, 
and antelopes, such as now characterise the tropics of Afiica 
and Asia. Along with these we meet with less familiar types, 
showing relations with the Centetidse of Madagascar, the 
Tnpaiidae of the Malay Islands, the Capromys, of the West Indies, 
and the Eckimys of South America. And besides all these 
living types we have a host of extinct forms, — ten or twelve 
genera allied to swine ; nine genera of tapir-like animals ; four 
of horses; nine of wolves; with many distinct forms of tho 
long-extinct families of Anoplotherida:, Xiphodontidie, and the 
edentate Macrotheridae. It is almost certain that during the 
Miocene period Europe was not only far richer than it is now 
in the higher forms of life, but not improbably richer than any 
part of the globe now is, not excepting tropical Africa and 
tropical Asia. 


Eocene Period. 

The deposits of Eocene age are less numerous, and spread 
over a far more limited area, than those of the Miocene period, 
and only restricted portions of them furnish any remains of 
land animals. Our knowledge of the Eocene mammalian fauna 
is therefore very imperfect and will not occupy us long, as 
most of the new types it furnishes are of more interest to the 
zoologist than to the student of distribution. Some of the 
Eocene mammalia of Europe are, however, of interest in com- 
parison with those of North America of the same age ; while 
others show that ancestral types of groups now confined to 
Australia or to South America, than inhabited Europe. 

Primates . — The only undoubted Eocene examples of this 
order, are the CcenopiOuetis lemuroides from the Jura, which has 
points of resemblance to the South American marmosets and 
howlers, and also to the Lemurida: ; and a cranium recently dis- 
covered in the Department of Lot (S.W. France), undoubtedly 
belonging to the Lemuridse, and which most resembles that of 
the West African " Potto ” {Peroduiicm). This discoveiy has 
led to another, for it is now believed that remains formerly 
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referred to the Anoplotheridie (Adajns and Aphdothariuin 
from the Upper Eocene of Paris) were also Lemurs. Some 
remains from the Lower Eocene of Suffolk were at first supposed 
to be allied to Macacos, but were subsequently referred to the 
Ungulate, Hyracothcrium. There is still, however, some doubt 
as to its true aflipities. 

Chiroptera. — In the Upper Eocene of Paris remains of bats 
have been found, so closely resembling living forms as to be 
referred to the genus Vcspertilio. 

Carnivora . — The only feline lemains, are those of Hyasnodon 
in the Upper Eocene of Hampshire, and Pterodon, an allied form 
from beds of the same age in France ; with .MliiroyaU, found 
in the South of France in deposits of phosphate of lime of 
uncertain age, but probaldy belonging to this period. Viverridse 
(civets) are rej^rcsented by two genera, Tylodon, the size of a 
glutton from the Upper Eocene, and Pdlasonyctis, allied to 
Vivtvra, from the Middle Eocene of France. The Canidse 
(wolves and foxes) appear to have been the most ancient of 
the existing types of Carnivora, five genera being represented 
by Eocene remains. Of these, Galethylax and Cyoih&rium were 
small, and with the existing genus Canis are found in the Upper 
Eocene of France. Arctocyon, about the size of a wolf, is 
a very ancient and generalised form of carnivore which can 
not be placed in any existing family. It is found in the Lower 
Eocene of France, and is thus the oldest known member of 
the Carnivora. 

UngidaJUi. — These are more numerous. Equidse (horses) are 
represented by the Miocene Anehitherium in the Lower, and by a 
more ancient form, Anchilophus, in the Middle Eocene of France. 
Tapiridse and Palseotheridai were very numerous. Pakeotherium 
and the allied genus Paloplothcrium, were abundant in France and 
FTiglftTid in Upper Eocene times. They somewhat resembled 
the tapir, with affinities for the horse and rhinoceros. A new 
genus, Cadurcotherium, allied to the rhinoceros and equally 
large, has been found in the same deposits of phosphate of lime 
as the lemur and .^Iwrogode. In the Middle Eocene of both 
England and France are found LophAodon allied to the tapir. 



126 


DISTRIBUTION OF EXTINCT ANIMALS. [rART ii. 


but in some of the species reaching a larger size ; Propalmoilie- 
rixim and Pachynohphus of smaller size and having aflinitics 
for the other genera named ; and PUtfjiolopkifR^ a small, slender 
animal which Professor Huxley thinks may have been a direct 
ancestor of the horse. In the Lower Eocene we meet witli 
CorypTioilon^ much larger than the tapir, and armed witli large 
canine teeth ; Pliolophu^ a generalised type, allied to the tajiir 
and horse; and Hyracotherium, a small animal from the Lower 
Eocene of England, remotely allied to the tapir. 

Among the Artiodactyla, or even-toed ungulates, the swine 
are represented by several extinct genera, of moderate or small 
size — Acotherium, Chccroj^otamxis^ Cchoclioints and Dicholnnr, all 
from the Upper and the last also from the Middle Eocene of 
Prance ; but Eutclodon, from the phos}>hate of lime deposits is 
large. The Dicliohiine was the most generalised type, pre- 
senting the characters of many of the other genera combined, 
and was believed by Dr. Falconer to approach the musk-deer. 
The CainothcAum of the Miocene also occurs here, and an allied 
genus Plesiomcryf: from the same deposits as EnlvUdoa, 

The Eocene Anoplotheridie were numerous. T\\^ Anoplnthc- 
riMi/i was a two-toed, long-tailed Pachyderm, ranging from the 
size of a hog to that of an ass ; the allied Eurytlicriv u as 
four-toed; and there are one or two otliers of doubtful alliuit}'. 
All are from the Upper Eocene of France and England. 

Rodeniia. — Eeinains referred to the genera Myoxan (dormouse) 
and Sdurm (sfiuirrel) have been found in the Upper Eocene 
of France ; as well as Plesiarctowys, an extinct genus between 
the marmots and squirrels. The Miocene Thcridomys is also 
found here. 

Marsupials . — ^The Didclphys (opossum) of Cuvier, now referred 
to an extinct genus Peratlierium^ is found in the Upper Eocene 
of France and England. 

G&peral Considerations on (he Extinct Mammalian Fauna of 
Europe, — It is a curious fact that no family, and hardly a genus, 
of European mammalia occurs in the Pliocene deposits, without 
extending back also into those of Miocene age. There are, how- 
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ever, a few groups whicli .seem to be late developments or recent 
importations into the Palicarctic region, as they occur only in 
Post-l’lLoceiie deposits. The most important of these are the 
badger, glutton, elk, reiiidoer, chainoLs, goat, and sheep, which 
only occur in caves and other deposits of Post-Pliocene age. 
Camels only occur in the Post-Pliocene of Siberia (Aferi/cothcrium), 
although a true Caui'itiH of laige size ajipeam to have inhabited 
smiie part of Central Asia in tlie Upper Miocene period, being 
found ill tlie' Siwalik beds. The only exclusively Pliocene 
gnnem in Europe are Urntm, Equitx, Hippopotamus, Bos, Elcphas, 
Arvicoila, Troi/oiitJuriuM, Arctomi/s, ffi/s/i-ir, and Lrpxis; but of 
the.se Eqiius, Jlipp'ijX'tinmut, Bon, and Elejxhas are found in the 
Pliocene dopo.sits of India. Owing, no doubt, in part to the 
superior jiitHluetivcness of the various Miocene beds, huge 
numbers of groups a])pear to liaA'c their origin or earliest appear- 
ance here. .Such are Insectivora, Felidie, Hyienidie, Mustelicle, 
Ursiut, Equidie, Tapitnis, Ehinocorotidie, llippopotaraidie, An- 
thracf Ihorid.e (extinct), Camelopardidre, Tragulidie, Cer\'id», 
Ilovidie, Elepliantidic, and Edentata. 

(Iroups Avhich go back to the Eocene period, are. Primates 
allied to South American monkeys, as well as some of the 
lA'inuridiv; hats of the living genus VespertUio ; Hyienodon- 
t idle, an ancestral form of Carnivore; Yiverridic ; Canid® (to the 
Upper Eocene), and the ancestral Arctocyonid® to the Lower 
Eocene; Ilyocnardos, an ancestral tj’pe of bears and hy®nas; 
Anchitherid®, ancestral horses, to the Middle Eocene ; Pal®o- 
Iherid®, comprising numerous generalised forms, ancestors of the 
rhinoceros, home, and tapir ; Suidie, witli numerous generalised 
forms, to the Middle Eocene ; Anoplotherid® and Xiphodontid®, 
ancestral families of even-toed Ungulates, connecting the rumi- 
nants with the sAvine ; and lastly, several groups of Eodents, 
and a Marsupial, in the Upper Eocene. Wo thus find all 
the great types of Mamnialia well developed in the earliest 
portion of tiie tertiary period ; and the occurrence of Quadru- 
Tiinnn. of the highly specialized bats {VespertUio), of various 
forms of Carnivora, and of Ungulates, clearly differentiated into 
the odd and even-toed series, associated with such lower forms as 
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Lemurs and Marsupials — provesf, that we have here hardly made 
an approach towards the epoch when the mammalian type itself 
began to diverge into its various modifications. Some of the 
Carnivora and Ungulates do, indeed, exhibit a less specialised 
structure than later forms; yet so far back as the Upper 
Miocene the most specialised of all carnivora, the great sabre- 
toothed Machairodus^ makes its appearance. 

The A£iocene is, for our special study, the most valuable and 
instructive of the Tertiary periods, both on account of its 
superior richness, and because we here meet with many types 
now confined to separate regions. Such facts as the occurrence 
in Europe during this period of hippopotami, tapirs, giraffes, 
Tragulidse, Edentata, and Marsupials — will assist us in solving 
many of the problems we shall meet with in reviewing the 
actual distribution of living forms of those groups. Still more 
light will, however, be thrown on the subject by the fossil forms 
of the American continent, which we will now proceed to 
examine. 




CHAPTER VII. 

EXTINCT MAMMALIA OE THE NEW WORLD. 

The discoveries of very rich deposits of mammalian remains in 
various parts of the United States have thrown great light on 
the relations of the faunas of very distant regions. North 
America now makes a near approach to Europe in the number 
and variety of its extinct mammalia, and in no part of the world 
have such perfect specimens been discovered. In what are called 
the “ Mauvoises terres ” of Nebraska (the dried-up mud of an 
ancient lake), thousands of entire crania and some almost entire 
skeletons of ancient animals have been found, their teeth abso- 
lutely perfect, and altogether more resembling the preparations 
of the anatomist, than time-w^om fossils such as we are accus- 
tomed to see in Hie museums of Eurox^e. Other deposits have 
been discovered in Oregon, California, Virginia, South Carolina, 
Texas, and Utah, ranging over all the Tertiaiy epochs, from 
Post-Pliocene to Eocene, and furnishing a remarkable picture 
of the numerous strange mammalia which inhabited the ancient 
North American continent. 

North America — Post-Pliocene Period. 

InMUivora . — ^The only indications of this order yet discovered, 
consists of a single tooth of some insectivorous animal found 
in Illinois, but which cannot be referred to any known group. 

Carnivora . — ^These are fairly represented. Two species of 
Fdis as large as a lion ; the equally large extinct Trucifdis, 
found only in Texas ; four species of Canis^ some of them larger 
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than wolves ; two species of Golem, a genus uow confined to the 
Neotropical region; two bears, and an extinct genus, Aretodus; 
an extinct species of racoon (Proet/on), and an allied e.Ytinct 
genus, MyxopKagm — show, that at a very recent period North 
America was better supplied witli Carnivora than it is now. 
Bemains of the walrus (Tricheehus) have also been found os fur 
south as Virginia. 

Cetacea . — ^Three species of dolphins belonging to existing 
genera, have been found in the Eastern States ; and two species 
of Manatus, or sea-cow, in Florida and South Carolina. 

VnguJata . — Six extirret horses {Equiis), arrd one Hipparion ; 
the liviitg South American tapir, and a larger extirret s])ecies ; a 
Dieotgles, or peccary, and an allied genus, IHatygonus ; a species 
of the South American llamas (A KcArara), and orte of a kind of 
camel, Procamdus; two extinct bisorrs ; a sheep, and two musk* 
sheep {Ovijboi ) ; with three living and one extirret deer (perms), 
show an important increase in its Herbivora. 

Prdbosdde-a . — ^Two elephants and two mastodoirs, added to this 
renrarkable assemblage of large vegetable-feedirrg quadrupeds. 

BoderUia . — ^These corrsist itrairrly of gerrera and species still 
living in North America ; the only important exceptions being a 
species of the South American capybara (HydroduerHs) in South 
Carolina ; and Praatherium, an extinct form of haru, found in a 
bone cave in Permsylvania. 

Edentata. — ^Here we meet with a wonderfitl assemblage, of six 
species belonging to four extirret genera, mostly of gigantic size. 
A species of Megatherivm, three of Megalonyx, and one of 
Mylodon — ^huge terrestrial sloths as large as the rhinoceros 
or even as the largest elephants — ^ranged over the Southern 
States to Fermsylvarria, the latter (Mylodon) going as far as the 
great lakes and Oi^oil Arrother form, Erepiodon, lias been 
found in the Mississippi Valley. 

Marmpialia. — ^The living American genus of opossums, Didel- 
pTiys, has been found in deposits of this age in South Carolina. 


Eemarki on the Post-Plioeene fauna of North America . — ^The 
assemblage of animals proved, by these reinains, to have 
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iiihaliited Nortli America at a comparatively recent epoch, is 
most remarkable. In Europe, we found a striking change 
in the fauna at tlie same period; hut that consisted almost 
wholly in the presence of animals now inhabiting countries 
immediately to the north or south. Here we have the appear- 
ance of two new. assemblages of aniiiiAls, the one now con- 
fined to the Old World — liorses, camels, and elephants; the 
other exclusively of South American type — ^llamas, tapirs, 
capybaras, Galcra, and gigantic Edentata. The age of the 
various dcjiosits in which these remains are found is somewhat 
uncertain, and probably extends over a considerable period of 
time, inclusive of the Glacial epoch, and perhaps both anterior 
and subseciueiit to it. We have here, as in Europe, the presence 
and apparent co-existence in the same area, of Arctic and 
Southern forms — the walrus and the manatee — the musk- 
slieep and the gigantic sloths. Unfortunately, as we shall see* 
the immediately preceding Pliocene deposits of North America 
are ij trier poor in organic remains ; yet it can liardly be owing 
to the imperfection of the record of this period, that iiot me of 
the South American types above numerated occurs there, while 
a considerable number of Old World forms are represented. 
Ncither in the iireceding wonderfully rich Miocene or Eocene 
periods, docs any one of these forms occur ; or, with the exception 
of Morotlierium, from Pliocene deposits west of the Itocky 
Mountains, any apparent ancestor of them ! We have here 
unmistakable evidence of an extensive immigration from South 
into North America, not very long before the beginning of the 
Glacial epoch. It was an immigration of types altogether new 
to the country, which spread over all the southern and central 
Xiortions of it, and established themselves sufficiently to leave 
abundance of remains in the few detached localities where they 
have been discovered. How such large yet defenceless animals 
as tapirs and great terrestrial sloths, could have made their way 
into a country abounding in large felines equal in size and 
destructiveness to the lion and the tiger, with numerous wolves 
and bears of the largest size, is a great mystery. But it is 
nevertheless certain that they did so ; and the fact that no such 
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migration had occurred for countless preceding ages, proves that 
some great barrier to the entrance of terrestrial mammalia 
which had previously existed, must for a time have lieen re- 
moved. We must defer further discussion of tliis subject till 
we have examined the relations of the existing faunas of North 
and South America. 


Tertiary Period. 

When we get to remains of the Tertiary age, especially those 
of the Miocene and Eocene epochs, we meet with so many 
interesting and connected types, and such curious relations with 
living forms in Europe, that it wdll be clearer to trace the 
history of each onler and family throughout the Tertiary period, 
instead of considering each of the subdivisions of that period 
separately. 

It win be well however first to note the few American Post- 
Pliocene or living genera that are found in the Pliocene beds. 
These consist of several species of Canis, from the size of a fox 
to that of a large wolf ; a Fdit as laige as a tiger ; an Otter 
(Lutra ) ; several species of Hipparion ; a peccary {Dicotylea ) ; 
a deer (Cervus); several species of Procamelus; a nuLstodon ; 
an elephant ; and a beaver (Castor). It thus appears that out 
of nearly forty genera found in the Post-Pliocene deposits, only 
ten are found in the preceding Pliocene period. About twelve 
additional genera, however, appear there, as we shall see in 
going over the various orders. 

PrinuiUs . — Among the vast number of extinct mammalia 
discovered in the Tertiaiy deposits of North America, no 
example of this order had been recognized up to 1872 , when 
the discovery of more perfect remains showed, that a number 
of small animals of obscure affinities from tlie Lower Eocene 
of Wyoming, were really allied to the lemurs and perhaps 
also to the marmosets, the lowest form of American monkeys, 
but having a larger number of teeth than either. A number of 
other remains of small animals from the same formation, pre- 
viondy supposed to be allied to the Ungulata, are now shown to 
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belong to the Primates ; so that no less than twelve genera of these 
animals are recognized by Mr. Marsb, who classes them in two 
families — ^Limiiotheridse, comprising the genera Idunotkerium, 
(which had larger canine teeth), Thinolestes, Telmatolestes, Mesa- 
eodon, Bathrodon, and Antiacodon of Marsh, with Nothardof, 
Hipposyug, Mierosyops, and Palteacodun previously described by 
licidy ; — and Jjemuravidie, consisting of the genera Lemuravus 
(Marsh) and ffyopsodus (Leidy). The animals of the latter 
family were most allied to existing lemurs, but were a more 
generalized form, Letnuravtis having forty-four teeth, the greatest 
number ‘known in the order. Tliese numerous forms ranged fiom 
the size of a small squirrel to that of a racoon. It is especially 
interesting to find these peculiar lemnroid forms in America, 
just when a lemur has been discovered of about the same age 
in Europe; and as the American forms are said to show an 
afiiuity with the South American marmosets, while the European 
animal is most allied to a West African group, we have 
evidently not yet got back far enough to find the primeval 
or ancestral type from which all the Primates sprang. 

About the same time, in the succeeding Miocene formation, 
true monkeys were discovered. Mr. hlarsh describes Lciopithe- 
eus as an animal nearly the size of the largest South American 
monkeys, and allied botli to the Cebidm and the Eocene limno- 
tlieridie. Mr. Cope has described Menotlierinm from tlie Mio- 
cene of Colorado, as a lemuroid animal, the size of a cat, and 
perhaps allied to Limnotherium. More Miocene remains will, 
no doubt, be discovered, by which we shall be enabled to trace 
the origin of some of the existing forms of South American 
monkeys ; and perhaps help to decide the question (now in dis- 
pute among anatomists) whether the lemurs are really Primates, 
or form an altogetlier (hstinct and isolated order of mammalia. 

Jnsectivora. — ^This order is represented by comparativdy few 
forms in the tertiary beds, and these are all very different from 
existing types. In the Upper Miocene of Dakota ore found 
remains indicating two extinct genera, Ltpidis and Idopa. In 
the Miocene of Colorado, Professor Cope has recently discovered 
four new genera, Itadg; allied to the i>receding,but as large as a 
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Mephitis or skunk ; Hcrptiothe^num, near the moles ; Emlasis^ 
more allied to the shrews ; and Dommhm, of uncertain ailinities. 
Two others have been found in the Eocene of Wyoming ; Amomys^ 
having some resemblance to hedgehogs and to the Eastern Tupaia ; 
and IViishal'ins, of doubtful attinities. 

Far back in the Triassic coal of North Carolina has been found 
the jaw of a small mammal {Dr(yn\ofhcrivm\ the teeth of whieli 
somewliat resemble those of the Australian Myrv}cc(ilnv.% and 
may belong either to the Insectivora or Marsnjuals; if indeed, at 
that early period these orders were differentiated. 

Carnivora. — Tlie most ancient forms of this order arc some 
remains found in the Middle Eocene of Wyoming, and others 
recently described by Professor Cope (1875) from the Ei»cene of 
New Mexico, of perhaps earlier date. TJie fornu*r consist of thn>e 
genera, Patriofclis, Viniacyon^nnii f^itwpa, — animals of large size 
but which cannot be classed in any existing family; and two 
others, Mes^onj/x Rm\ St/voploihcrhtm, beliovecl by Mr. Cope to be 
allied to Ilyccnodon, The latter consist of four genera, — ihryn nn^ 
consisting of several species, some as large, as a jaguar, wa.s 
allied to Hjfmnodon and Ptcrodon ; Pachyo'na, allied to the last ; 
Prototomus, allied to Ampldeyon and the Viverridie; and Lim- 
Tiocyon, a civet-like carnivore Avith resemblances to the Canidje. 

In the Aliocene formations \i’e find the Feline type well deve- 
loped. Tlie Avonderful Machairodita^vi’Vmh in Euroi)eliv(‘d down 
to Post-Pliocene times, is found in the Upper Aliocene of Dakota ; 
and perfect cr<ania haA'c 1)een discoA'ered, shoAving that the chin 
AIMS lengthened downwards to receiA'e and protect the enoimoiis 
canines. Dinyctis was allied both to Machairodvs and to the 
Aveasels. Three new genera haA'e been lately described by Professor 
Cope from the Miocene of Colorado , — BnnKrhmiSy with characters 
of both cats and weasels ; Ihptophilvs, allied to Dinyctis; and 
JIoplophoTicus^ more allied to Muvhairodus. The Canidm are re- 
presented by Amphicyon, Avhich occurs in deposits of the same 
age in Europe ; and by Canis^ four species of which genus are 
recorded by Professor Cope from the Miocene of Colorado, and it 
also occurs in the Pliocene, The Hyocnodon is represented by 
three species in the Miocene of Dakota and Colorado. It occurs 
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also in the Enropean Miocene and Upper Eocene formations, and 
constitutes a distinct family Hyaenodontidse, allied, according to 
Dr. Leidy, to wolves, cats, hyaenas and weasels. The Ursidae 
are represented hy only one species of an extinct genus, Leptar- 
chm, from the I'liocene of Nebraska. From the Pliocene of 
Colorado, Prof. Cope has recently described ToToaretos, as a 
“short-faced type of dog;” as well as species of Cavis and 
Matics. 

Uiiffiilafa . — ^The animals belonging to this order being usually 
of large size and accustomed to feed and travel in herds, are 
liable to wholesale destruction by floods, bogs, precipices, drought 
or hunger. It is for these reasons, probably, that their remains 
arc almost always more mimerons than those of other orders of 
mammalia. In America they are especially abundant; and the 
number of new and intermediate types about whose position 
there is much difference of opinion among Paleontologists, ren- 
der it very difflcnlt to give a connected summary of them with 
any ajiproach to systematic accuracy. 

Ik'ginning with the Pcrissodoctyla, or odd-toed ungulates, we 
find the Equine animals remarkably numerous and interesting. 
Till! tnic horses of the genus Equus, so abundant in the Post- 
I’liocciie formations, are represented in the Pliocene by several 
ancestral forms. The most nearly allied to Equus is Fliohippus, 
consisting of animals about the size of an ass, with the lateral 
toes not externally developed, but with some differences of denti- 
tion. Next come Protohippus and HipparUm, in which the 
lateral toes are developed but are small and fiinctionless. Then 
we have the allied genera, Aneliippus, Meryehij^us, and Hyokip- 
jms, related to the European Bippotherium, which were all still 
smaller animals, Ptotohippus being only 2^ feet high. In the 
older deposits we come to a series of forms, still unmistakably 
equine, but with three or more toes used for locomotion and with 
numerous differentiations in form, proportions, and dentition. 
These constitute the family Anchitheridse. In the Miocene we 
have the genera Anehitherium (found also in the European 
Miocene), Miohippus and Mesohippus, all with three toes on each 
foot, and about the size of a sheep or laige goat In the Eocene of 
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Utah and Wyoming, we get a step further back, several species 
having been discovered about the size of a fox with four toes in 
front and three behind. These form the genus OroMppas, and 
are the oldest ancestral horse known. Prof Marsh points out the 
remarkably perfect series of forms in America, which, beginning 
with this minute ancient type, is gradually modified by gaining 
increased size, increased speed by concentration of the limb-bones, 
elongation of the head and neck, the canine teeth decreased in 
size, the molars becoming longer and being coated with cement — 
till we at last come to animals hardly distinguishable, specifically, 
from the living horse. 

Allied to these, are a series of forms showing a transition to the 
tapirs, and to the Paleeotluriim of the European Eocena In the 
Pliocene we have ParaJiippvx ; in the Miocene Lophiodon, found 
in the same formation and in the Eocene of Europe, and allied 
to the tapir ; and in the Eocene, Palaosyops, as large as a rhino- 
ceros, which had large canines and was allied to the tapir and 
PalKothcrium ; Limmhyus, forming the type of a family Limiio- 
hyidas which included the last genus and some others mentioned 
further on ; and Hyrachi/us, allied to Lophiodon, and to Hyraeodon 
an extinct form of rhinoceros. Besides these we have 
rinm (also from the Eocene of Europe) ; Pijdacodon allied to 
lAmTMJiyvtfhvX with affinities to modem Perissodnetyla and nearly 
as large as a rhinoceros ; and Colonoceras, also belonging to the 
Limnohyidie, an animal which was the size of a sheep, and had 
divergent protuberances or horns on its nose. A remarkable 
genus, 3ithmodon, lately described by Professor Cope, and of 
which five species have been found in the Eocene of New Alexico 
and Wyoming, is Irelieved to form the type of a new family, 
having some affinity to Palaosyops and to tire extinct Bronto- 
theridiB. It had large canine tusks but no horns. 

The Bhinocerotidai are represertted in America by tire genus 
Rhinoeei'os in the Pliocene and Miocene, and Aceratherium 
and Hyraeodon in the Pliocene. Both the latter were hornless, 
and HyrModon was allied to the Eocene HyratJiyus, one of the 
Lophiodontidse. In the Eocene and Miocene deposits of Utah, 
and OtV'gon, several remarkable extinct rhinoceroses have been 
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recently discovered, forming tbe genus Dieeraiherium. These had 
a pair of nasal horns placed side by side on the snout, not behind 
each other as in existing two-homed rhinoceroses, the rest of 
their skeleton resembling the hornless Aeeratheriuyn. They were 
of rather small siza 

Next to these* extinct rhinoceroses come the Brontotheridse, 
an extraordinary family of large mammalia, some of which 
exceeded in bulk the laigest living rhinoceros. They had four 
toes to the front and three to the hind feet, with a pair of large 
divergent horns on the front of the head, in both sexes. Professor 
Marsh and Dr. Leidy have described four genera, BrotUotheriv,m,, 
TUanotherium, ATegftcerops, and Anisaoidon, distinguished by 
peculiarities of dentition. Though most nearly allied to the 
rhinoceroses, they show some affinity for the gigantic Dino- 
ccrata of the Eocene to be noticed farther on. Professor Cope 
has since described another genus, Byniborodon, from the Mio- 
cene of Colorado, with no less than seven species, one nearly 
the size of an elephant. He thinks they had a short tapir-like 
proboscis. Tlie species differ greatly in the form of the cranium 
and development of the hom-bearing processes. 

We commence the Artiodactyla, or even-toed Ungulates, with 
the hog tribe. These are represented by species of peccaries, 
{Dicotylex) from the Pliocene of Nebraska and Oregon ; and by 
an allied form Thinohyus, very like Dieotyks, but having an 
additional preniolar tooth and a much smaller brain-cavity. 
Prom tlio Miocene ore three allied genera, Nanohyua, Le^to- 
duenis, and Percharus. Professor Cope, however, tliinks Lepto- 
chx/rat may be Lemuroid, and allied to Menotherium. The 
Anthracotheridsc, a family which connects the Hippopotamidm 
and lluminants, and which occurs in the Miocene of Europe 
and India, are represented in America by the genus Hyopoiamut 
from the Miocene of Dakota, and Ekdlurium from the Miocene of 
Oregon and the Eocene of Wyoming; the latter genus being some- 
times classed with the preceding family, and lately placed by 
Professor Marsh, in the new order, Tillodontia. Professor Cope 
has since described three other genera from the Eocene of New 
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Mexico: Mmisa^herium, having lesemblances to Pdloaxyops, 
Hyopotamus, and the limnotheridie ; Phenaeodvs, the size of a 
hog, of doubtful position, but perliaps near Elothcrium-; and 
Achan/odon, as large as a cour, but more hog-like than the pre- 
ceding. Another nev genus from the Miocene of Colorado — 
Pelonax — ^is said by Professor Cope to come between EloUiarium 
and nippopotamvs. 

The Camelidic are very abundant, and form one of the most 
striking features of the ancient fauna of America. Procamelvx, 
Hvmoeamelns, and Megalomeryx, 01*0 extinct geneni found in the 
Pliocene fonnation ; the first very closely allied to the Old 
World camel, the last smaller aud mure sheeit-like. In the 
Miocene two other genera occur, Pxhrotherium and Pn^omeryj’, 
the fonner allied to both the camel and the llama. 

Deer are represented by a suigle species of Cermis in the 
Pliocene, while two extinct genera, Lqitomerj/x and Merycotlm, 
are found in the Miocene deposits, the Litter indicating a tran- 
sition between camels and deer. Two other genera, Ili/pimius 
and Hypertrayvlus, of very small size, are said by Pinfessur 
Cope to be allied to the Ttagulidie and to Leptomeryx. 

The Bovidai, or hollow-homed ruminants, are only represented 
in the Newer Pliocene by a single species of an extinct genus, 
Casoryx, said to be intermediate between antelopes and deer. 

We now come to an exclusively American family, the Oreo- 
doiUida}, which consisted of small animals temied by Dr. Lcidy, 
“ruminating lugs,” and w’hich had some general structural 
resemblances to deer and camels. They a1x>unded in North 
America during the Pliocene, and especially during the Miocene 
epoch, no less than six genera and twenty si)ecies having lieen 
discovered. Merydius contains the Pliocene forms ; while 
Oreodon, Eporeodon, MerycJioehoerus, Leptauehenia, and Agrio- 
chcerua are Miocene. The last genus extends back into the 
Eocene period, and shows ailinily to the European Anoplothe- 
ridsB of the same epoch. 

Preboseidea. — ^The Elepliantidic are only represejited in 
America by one species of Mastodon and one of Elephas, in 
the Newer Pliocene deposits. In the Older Pliocene, Miocene, 
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and Upper Eocene, no remains of this order have been found ; 
and in 18G0, Dr. lAjidy remarked on tlie small average size of 
the extinct Nortli American mammalia, which were almost all 
Riiiallcr than their living analogues. Since then, however, won- 
derful discoveries have heen made in deposits of Middle Eocene 
age in Wyoming^aiul Colomdo, of a group of huge animals not 
only rivalling the elephants in size, hut of so remarkable and 
])ecu1iar a structuie as to require the formation of a new order of 
mammals — Dinocerata — for their recejition. 

This oi-diT consists of animals with generalised Ungulate and 
rrohoRci'lean ailinities. The lower jaw resembles that of the 
]iip]Mipotumus ; they hail five toes on the anterior feet and four on 
tlie posterior ; three pairs of honis, the first pair on the top of the 
head, huge and pcrhn}is palmatcd, tlie second pair above the eyes, 
wliile the thiid and sniallu.st stood out sideways on the snout. 
'Jiiey had ononnous upper canines, of w’hich the roots entered 
the middle horn cores, no np^ier incisors, and small molars. 
PiMfessor ^larah Iwlieves that they had no trunk. Tlie remains 
discovered indicate four genera., Dinoeeras (8 sp.), Tinorerns 
(li sp.), Uinfaflierimn (1 sji.), and EnlmsUnt^ (2 sp.). Many other 
name.s have lieen given to fragments of these animals, and even 
those hero given may not lie all distinct. 

Another new onler, Tillodontia, recently established by Pro- 
fessor Mansli, is perhaps 3 'et more remarkable in a zoological 
]ioint of view, since it combines the characters of Carnivora, 
Ungulata, and Rixlents. These animals have been formed into 
two families, Tillothcrida' and Stylinodontidai; and three genera, 
TillcJluritim, AnehwjxuliM, and Styliriodmttia. All are from the 
Efxjene of AVyoming and New Jersey. Perhaps to these must be 
added EMheriwm from the Miocene of Dakota, the other forms 
being all Eocene. They were mostly animals of small size, 
between that of the capybara and tapir. Tlie skull resembled in 
form that of a bear ; the molar teeth were of Ungulate type, and 
the incisors like those of a Rodent ; but the skeleton was more 
that of the Ursidai, the feet being plantigrade. Professor Cope 
has since described three new genera from the Eocene of 
New Mexico, Eetoganvs, Calamodon, and Esthonyx, comprising 
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seven q>ecieB allied to TUh&erivm KaSLAw^ppodu»,9xA having 
also relations, as Professor Cope believes, vrith tlie South American 
Toxodontidse. 

Bodentia. — ^This order is represented in the Pliocene by a 
beaver, a porcupine, and an American mouse {Hesperomys), all 
extinct species of living genera, the Hystrix being an Old World 
t}’pe; and Professor Cope has recently described Panolax, a 
new genus of hares from the Pliocene of Xew Mexico. The 
Miocene deposits have furnished an extinct genus allied to the 
hares — Paltrolayns; one of the squirrel family — [sehyromys ; 
a small extinct form of beaver — Palo'ocastor ; and an extinct 
mouse — Eumys. The Eocene strata of Wyoming have lately 
furnished two extinct forms of squirrel, Paramys and Sciuravus; 
and another of the Muridse (or mouse family), Mymps. 

Cetacea. — Numerous remains of dolphins and whales, be- 
longing to no less than twelve genera, mostly extinct, have been 
found in the Miocene deposits of the Atlantic and Gulf States, 
from New Jersey to South Carolina and Louisiana; while seven 
genera of the extinct family, Zeuglodontida;, have been found in 
Miocene and Eocene beds of the same districts. Some remains 
associated with these are doubtfully referred to the Seal family 
(Phocida*) among the Carnivora. 

Edentata. — ^Till quite recently no remains of this order have 
occurred in any North American deposits below the I’ost-Plio- 
cene ; but in 1874 Prof. Marsh described some remains allied to 
Megalonyx and Mylodon, from tlie Pliocene beds of California 
and Idaho, and forming a new genus, 31orotheriuvi. As these 
remains liave only occurred to the west of the Pocky Mountains, 
and in Pliocene deposits whose exact age is not ascertained, they 
hardly affect the remarkable absence of this group from the 
whole of the exceedingly rich Tertiary dei)osits in all other parts 
of North America. 

General BehUiom of the extinct Tertiary Mammalia of North 
America and Europe. — Having now given a sketch of the ex- 
tinct Mammalia which inhabited Europe and North America 
during the Tertiary period, we arc enabled by comparing them. 
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to ascertain thdr relations to each other, and to see how far 
they elucidate the problem of the birth-place and subsequent 
migrations of the several families and genera. We have already 
pointed out the remarkable features of the Quaternary (or Post- 
Pliocene) fauna of Kurth America, and now proceed to discuss 
that of the various Tertiary periods, which is closely connected 
with the extinct fauna of Europe. 

The Tertiary Mammalia of North America at present de- 
scribed belong to from eighty to one hundred genera, while 
those of Eui-ope are nearly double that number; yet only 
eighteen genera arc common to the two faunas, and of these 
eight are living and belong cliiefly to the Pliocene period. 
Taking firat, the genera which in America do not go back beyond 
the Pliocene period (ten in number), we find that eight of tliem 
in Europe go back to the Upper Miocene. These are Ftlis, 
rseuda’hmis, Hijrparimi, Cervus, Mastodon, Elcphas (in India), 
Castor and Hyi^trix; while another, Canis, goes bock to tlie 
Upper Eocene and the tenth, Equvs, confined to the newer 
Pliocene or perhaps to the Post-Pliocene in America, extends 
back to the older Pliocene in Europe. Of the seven European 
genera which are confined to the Miocene period in America, 
three, Hyacnodon, Anehiilierium, and Lophiodon go back to the 
Eocene in Europe ; three others, Machairodus, BMnoeeros, and 
Aceraiherirm, are also of Miocene age in Europe; AmpMeyongfxis 
back to the Lower llliocenc of Europe. Loptwothtrium belongs 
to the Eocene of both countries. 

If u'e turn now to families instead of genera, we find that the 
tutnip. general rule prevails. Mustelidse (weasels), Ursiche (bears), 
true Equidae (liorses), and Bovidm (oxen &c.), go no further back 
in tbfl.Ti the Pliocene, while they aU go back to the 

Mint anp fa Europo. Suidm (swine) and Anoplotheridte (extinct) 
are found in the American Miocene and in the European Eocene. 
AnpbithpridiB (extinct) reach the Upper Eocene in America, 
while in Europe they range through Upper, Middle, and Lower 
Eocene. Ceividse (deer) alone are Miocene in both countries. 
There remain two families in which America has the pre- 
eminence. Camdidse (camels) were wonderfully devdoped in 
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the American Pliocene and Pliocene periods, abounding in 
genera and species ; whereas in Europe the group only exists in 
the Post-Pliocene or Lower Pliocene, with one Upper Miocene 
species of Camclus in N. India. The Anthracotheridm (extinct), 
found only in the Ujipcr Miocene of France and Indio, reach 
even the Lower Eocene in America. 

Tliese facts maj' he due, in part, to a want of strict co-ordina- 
tion between the Tertiarj’ deposits of Europe and North America, 
— in part to the imperfection of the record in the latter country. 
Yet it does not seem probable that they ore altogether due to 
these causes, because the Miocene beds, whiuh are by fur the 
best kiioM'n in America as in Europe, exhibit dcticiencies of the 
same kind as the less known Eocene deposits. The i'o.ssil fauna 
of both coimtries is so rich, that we can hardly inijtute givat and 
well marked differences to imperfect knowledge ; yet we lind 
such important families as the Civets, Uysenos, Oiraffes, and 
Hippopotami absent from America, with the Weasels, and Ante- 
lopes almost so ; while America possesses almost all the Camelidte, 
two peculiar orders, Dinocerata and Tillodontia, and four remark- 
ably peculiar families, Limnotherida?, Lemumvidm, Oreodoutidm 
and Biontotheiids. If then the facts at present known reprosent 
approximately the real time-relations of the grou])S in quu-stiou 
on the two continents, they render it probable that weasels, l)eurs, 
true horses, swine, oxen, sheep and antelopes, originated on the 
Old World continent, and were transmitted to America duriiiir 
some part of the Miocene period; while camels originated in the 
New World, and somewhere about the same time passed over to 
Europe. Of the extinct families common to the two hemi- 
spheres, the Authracotheridse alone seem to have hod on 
American origin. Of the genera common to the two countries, 
almost all seem to have had a European origin, tlic only genera 
of equal date being the two rhinoceroses and three Anclii- 
theiidm ; but if the Brontotheridm are allied to the Eliinocerotidsc, 
these latter may have originated in America, although now an 
exclusively Old World type. These conclusions ore not im- 
probable when we consider tlie much greater size of the Old 
World continents, extending far into the tropics and probably 
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always more or less united to the tropical areas; while tlie 
evidence of the extinct mammalia themselves shows, that Soutli 
America has been for the most part isolated from the nortliem 
continent, and did not take part in the development of its 
characteristic Tertiary fauna. 

Before speculi\jtiug further on this subject, it will be well to 
lay before our readers a summary of South American pala^n- 
tology, after which we shall be in a better position to draw 
correct inferences from the whole body of the evidence. 

South Ameihca. 

Unfortunately, our knowledge of the interesting fossil fauna 
of tliis continent, is almost wholly confined to the Post-Pliocene 
and Pliocene periods. A few remains have been discovered in 
deposits believed to be of Eocene age, but notliing whatever 
ropresenting the vast intervening period, so rich in peculiar 
forii.s of animal life both in North America and Europe. 

Fauna of the Brazilian caves . — ^What we know of the Post- 
Plioccne period is chiefly due to the long-continued researches 
of Dr. Lund in the Ciives of Central Brazil, mostly situated in 
a district near the head waters of the San Francisco river 
in the Province of Minas Geracs. Tlie caves are formed in 
limestone rocks, and are so numerous that Dr. Lund visited 
thousands, but only sixty contained bones in any quantity. 
These caves have a floor of reddish earth, often crowded with 
bones. In one experiment, half a cubic foot of this earth 
contained jaws of 400 opossums, 2,000 mice, besides remains 
of bats, porcupines and small birds. In another trial, the 
whole of the earth in a cavern was carried out for examin- 
ation, amounting to 6,552 firkins; and, from a calculation 
made by measured samples, it was estimated to contain 
nearly seven millions of jaw-bones of cavies, opossums, por- 
cupines, and mice, besides small birds, lizards, and frogs. This 
immense accumulation is believed to have been formed from 
the bodies of animals brought into the cavern by owls; and, 
as these are unsocial birds, the quantily foimd implies an 
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immense lapse of time, probably some thousands of years. 
More than 100 species of Mammalia, in all, vere obtained 
in these caves. Some were living species or closely allied 
to such; but the majority were extinct, and a considerable 
number, about one-fourth, belonged to extinct genera, or 
genera not now inhabiting South America. $tone implements 
and human remains were found in several of the caves with 
extinct animala. The following enumeration of these renuiins 
is from the corrected list of M. Gervais. 

Primates . — ^Extinct species of C^iis, Ccdlithrix, and Jacelius — 
South American genera of monkeys; with an extinct genus, 
P'otopUhecus — an animal of large size but belonging to the 
American family Cebidae. 

Chiroftera . — Species belonging to the South American Phyllos- 
tomidse, and to two South American genera of other families. 

Carnivora . — Five species of Fdis, some allied to living ani- 
mals, others extinct ; a species of the widespread extinct genus 
Mouehairodas ; and a small species referred to Cyruclurus, the 
genus containing the hunting leopard now found only in Africa 
and India. Canidae are represented by Canie and Icticyon (a 
living Brazilian species of the latter genus), and the extinct 
genus Speothos. Mustelidae are represented by extinct species 
of the South American genera Mephitis and Galietis. Procy- 
onidae, by a species of Nasua. Ursidac, by Arctotherimn, a 
genus closely resembling, if not identical with, that containing 
the "spectacled bear” of Chill 

UngiUata. — Eqtius, Tapirus, Dicotyles, Awdunia, Cervus, Lep- 
toOurium, and AntHope, are the cave-genera of this order. 
Eqwas and Antdope are particularly interesting, as representing 
groups forming no part of existing South American zoology; 
while the'presence also of Leptotherium, an extinct genus of 
antdopes, shows that the group was fairly represented in South 
America at this comparatively recent period. 

Proiboseidea. — A species of Mastodon, found also in the Pliocene 
of La Plata, represents this order. 

Bodeniia . — ^These abound. Dasyproeta, Codogenys, Cavia, 
^erodon, all living genera of Caviidse, are represented by 



ciiAi\ vii.] MAMMALIA OF THE NEW WORLD. 


145 


extinct species. Cei'colalcs^ the ‘ tree porcupine ' (Cercolabidae) 
has two 'species, one as large as a peccary; Myopoiamvjs^ Loncheres, 
Cartcrodon^ are existing genera of spiny rats (Ecliimyidre) ; 
mid there are two extinct genera of the same family, Loncho- 
jdtorns and ]*hyllomys. Lngostonins (Chinchillidie), the visca- 
I'ha of the Pampas, is represented by an extinct species. 
There is also an extinct species of Lcpm ; several species of 
IIcHltcromys and O.npuyctervs ; and a large Arvicola, a genus not 
living in South America. 

» Edcntnta, — Tliesc, which constitute the great feature of tlie 

existing South American fauna, were still more abundant and 
varied in the Cave ]jeriod, and it is remarkable that most of 
them ait* extinct genera. The armadillos are alone represented 
by living forms, Dasypm, and Xmurufi ; Enrydon and Hetcro- 
don, arc extinct genera of the same family, as well as Chlamydo- 
theriinn — huge armadillos the size of a tapir or rhinoceros, and 
Pachythcrunn, wliich was nearly as large. The ant-eaters are 
represfiitctl only by Glomdhcriiim, an extinct form allied to 
Mymccophagn and MtniU., The sloths were more numerous, 
^xjing rt‘i»resented by the extinct genera Cadudon, Sphenodon 
and Ocliothcrhim, the last of large size. The huge terrestrial 
sloths — Megatheridre, also abounded; there being species of 
Mcgailicrium and J//vyri/o?iy.r, as well as the allied 
supposed to have some atiinity for the African Oryctcropm. 

Mnrsupiah. — Xo new forms of these appear, but numerous 
species of Diddphys, all closely allied to opossums still living 
in South America. 

The preceding sketen of the wonderful cave fauna of Central 
Ilrazil, is sufficient to show that it represents, in the main, a 
period of great antiquity. Not only are almost the whole of 
the species extinct, but there are twenty extinct genera, and three 
others not now inhabitants of South America. The fact that so 
fi w remains of the living animals of the country are found in 
these caves, indicates that some change of physical conditions 
has occurred since they were the receptsiclcs of so many of the 
larger animals; and the presence of many extinct genera of 

L 
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large size, especially among the Edentata and Anievican families 
of Rodents, are additional proofs of a very high anlwiuity. 
Yet many of these cave animals are closely allied to those 
Avliicli are found in Xortli America in the Post- Pliocene deposits 
only, so that we have no reason to suppose the cave-fauna to 
be of niiicli earlier date. Rut the great amount of organic 
change it implies, niU'^t give us an enlaiged idea of the vast 
j eriods of time, as measured by years, which are included in 
this, the most recent of all geological epochs. 

riiocenc Pi'riod of Temperate South America , — We have now 
to consider the numerous remains of extinct animals found in 
various deposits in the Pampas, and in Patagrtnia, and a few in 
Bolivia. Tlie age of these is uncertain; but as lliey are very 
similar to the cave-fauna, though containing a somewhat larger 
proportion of extinct genera and some very remarkable new 
forms, they cannot be very much older, and are perhaps best 
referred at present to the newer portion of the Pliocene 
formation. 

Carnivora . — The genus Mnc1ttnrt*ilii$ or sabre-toothed tigers, 
represents the Felidie. There arc several s]»ec*ics of wolves 
{Canis)] a weasel Ay) ; two bears of the P>raziliaii cave- 

genus Arctotherium; and the extinct Kuropciin genus Ififirunrcton. 

Ungulata . — There are two sjiccies of fuuiul in the 

Pampas, Chili, and Bolivia; two of Mucraneheaui, an extra- 
ordinaiy extinct group allied to the tapir and Ptthoihrriam, but 
with the long neck, and general size of a camel. A second 
species found on the highlands of Bolivia is much smaller. 

A more recent discovery, in I’atagonin, is the almost perfect 
series of teeth of a large animal named Homtduiloniothcriim ; and 
which iaubelieved by I'rofessor Flower, who has described it, to 
have been allied to Rhinoceros, and still more to the Aliocenc 
Hyrufoion from North America; and also to present some 
resemblances to Macrauchenia, and though much more remotely, 
to the curious genus Ncsodon mentioned further on. 

The Artiodactyla, or even-toed Ungulates, ate represented by a 
species of Dicotyles, or peccary, found in tlic deposits of the 
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I’aiiipiis; by Aucliaiia^ or llania^ of 'wliicli tbi*ee extinct sx)ecie 3 
inhabittjcl HoUvia, in M’liiuh country two allied but extinct 
genera, rahtolama and Cumclothfniim, have also been found. 
Three siiecies of doer (Cervus), fi-om the Pampas deposits, com- 
plete the list of Pliocene Ungulates. 

Prdbosciilca. — The cave species of Mastodon is found also in 
the Paiiii>as deposits, and another in the Andes of Chili and 
Bolivia. 

Rodents. — These are not so numerous as in the caves. There 
are species of the exi-^ting genera, Kcrodon and Cavia (Caviidao) ; 
Lufjostomiis (Chincliilli<lM'j ; Clciioiays (Octodoiitidte) ; Lepjs 
(liaiv; ; 7r*'sperijiitys and Oct'ymydirifs (lluiidie) ; Arcicola, a 
genus not living in South America ; and an extinct genus, Car- 
diodus. Tlieic is al'^o a remarkable extinct form, Typuthcrinm, 
larger than tlie capybara, and having aflinities to Edentates and 
Ungulates. Three species have been found in the Pampas deposits. 

Rdenfafa. — These are as abundant and remarkable as in the 
cave deposits, t^cdidotheriina, Meyriiheriani, Meijalonyx, Glusso- 
thcri'na and have already been noticed as from the 

Brazilian caves. We have hero, in addition, the huge Mt/ludtui 
allied to the Met/athirium^ and the allied genera — G iHtthupsis 
and Lestodon. AVc then come to the huge extinct armadillos, 
Gbjptodon f^vlnstophiirnm, the former consisting of niinierous 
species, some of which were as large as an elei>haiit. Another 
genus, Rfftati's, is allied to the living three-handed armadillos ; 
and a species of the existing genus Eupliravtus has been found 
in Bolivia. 

Toxodoiitidcc. — Thei’e remain a number of huge animals 
rivalling the Mogatheriuni in size, and forming the genera 
Toxodon and Kesodon^ but whose position is doubtful. Several 
species have been found in the deposits of the Pampas and 
Patagonia. Tliey are allied at once to Ungulates, llodeiits, Eden- 
tates, and the aquatic Sirenia, in so puzzling a manner that it is 
impossible to deteriuine to what order they belong, or whether 
they require a new order to be formed for their reception. Some 
are believed to date back to the Miocene period, and they 
indicate what strange forms may still be discovered, should any 
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pMiliulivc W fuiuul in Si.iith Aiii. rii-.t of nii.lillo Tor- 

tiarv ayo. 

P/fi»aiu MttnimulM nj thi' J /<////* A— Tlu*sr may be notkt'd 
l\evo, as t\iey ave ol s]ieeial interest, proving the eoniieelion of 
t\\e larger W'ost Iiulian Islands with the Continent some time in 
the later Tertiary period. They consist of remains of two Inige 
animals belonging to the South Aniericnn Ciiinchillidas found in 
cave deposits in the island of Anguilla, and forming two new 
genera, Amlft/rhiza and Loivtut/lu^ ; and remain allied to Mega- 
hnuj.*' from Cuba, which have been named Megaloouis and 
MliOhiOi'iilt us. 

Eocene fniintt of t^outh Amermt . — The lew remains yet dis- 
coveml ill the Tertiary dejmsits of the l*ainpas which are l>elieved 
til be of Eocene age, are exceotlingly interesting, because tla-y 
show us another change in the si’enery of the great drama of 
life; there being api>arently a considerable re'^emhlance, at this 
epoch, between Sduth America and Kurojie. They eonsiftt of a 
large extinct fidiiie animal, Euft ; of rahroiherium and 

Anoidi)i1icciiim, the well-known extinct Ungulates of lhi‘ Euro- 
l>caii Teriiaries, and which have ne^er been ibiind in Xortli 
America; and of three genera of I todeiits, — ThcridnnuifS, allied 

E’himys, and found als<» in the Eocene and Pliocene of France ; 
Mnjoitiy^ allied to the living Caproinys of the Antille^ and 
also to Palceomys, an extinct foim of the French jMioceiic; and 
a very large animal leferrcd to Arcicola, a gciiiKs found also in 
the riiocene deposits of South America, and alumdaiit in the 
northern hemisphere. Xo Edentates have Ix^en found. 

The resemblances of this fauna to that of Europe rather than 
to any part of America, are so stiong, that they can hardly l»c 
accidental. ^\Ye greatly want, however, more information on this 
point, as well as some coiTc.s]ioiidiiJg evidences as to the condition 
of "West and South Africa about the same epoch, lieforc we can 
venture to speculate on their bearing as regards the early mi- 
grations of organic forms. 

O&Mral Itcmarics on the EAinet Manimalian Fauna of (lie Old 
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aiul Knv Worhh . — Leaving tlie more special applications of 
paliTont()lr»;j:ical evidence to be made after discussing the relations 
of the existing fauna of the several regions, we propose here to 
indicate brielly, some of tl)e more general deductions from the 
evidence whicli has now been laid before our readers. 

The first, and perhaps the most startling fact brought out by 
our systematic review, is the very recent and almost universal 
change that has taken place in the character of the fauna, over 
all the areas we have been considering ; a change which seems 
to be altogether unprecedented in tlie past histoiy of the same 
countries as revealed by the geological record. In Europe, in 
North America, and in South America, we have evidence that a 
very similar change occurred about the same time. In all three 
we find, in the most recent deposits — cave-earths, peat-bogs, and 
gravels — the remains of a whole series of large animals, which 
have since become wholly extinct or only survive in far-distant 
lands. In Europe, the great Iri.sh elk, the Machnirodus and 
cavc-llon, the rhinoceros, hippopotamus, and elephant ; — in North 
America, equally large felines, horses and tapirs larger than any 
iiOM' living, a llama as large as a camel, gi'eat mastodons and 
elephants, and abundance of huge megatheroid animals of almost 
equal size ; — in South America these same mogatheroids in greater 
variety, numerous huge armadillos, a mastodon, large honses and 
ta])irs, large porcupines, two forms of antelope, numerous bears and 
feliues,including tiMnehairodva, and a large monkey, — have all be- 
come extinct since the deposition of the most recent of the fossil- 
bearing strata. This is certainly not a great while ago, geologi- 
cally ; and it is almost certain tliat this great organic revolution, 
implying physical changes of such vast proiiortions that they 
must have been due to causes of adequate intensity and propor- 
tionate range, has taken place since man lived on the earth. 
Tliis is proved to have been the case in Europe, and is supported 
by much evidence both as regards North and South America. 

It is clear that so complete and sudden a change in the higher 
forms of life, does not represent the normal state of things. 
Species and genera have not, at all times, become so rapidly 
extinct. The time occupied by the " Hccent period,” that is the 
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time since these changes took place is, geologically, ininuto. 
The time of the whole of the Post- Pliocene j»cri(>il, as measured 
by tlie amount of jihysical and (fcncrol organic change known to 
have taken place, is exceedingly small when compared with the 
duration of the Pliocene period, and still smaller, probably, as 
compared with the Pliocene. Yet during the.se two periods we 
meet with no such break in the continuity of the forms of life, no 
such radical change in the chnrncicr of the fauna (though the 
number of specific and generic changes may be as great) as wc 
find in pa«:.sing from the Post-Pliocene to recent times. For 
example, in Central Europe numerous hyamas. rhinoceroses, and 
antelope.s. witli the great continued from Miocene 

all through Pliocene into Post-Pliocene times ; while hij)]>t)- 
potanii and elejdiants continued to live through a g(H)d jiart f»f 
the Pliocene and Post-Pliocene periods, — and then all suddenly 
became extinct or left the country. In Xorth America there has 
been more movement of the fauna in all the periods ; but we 
have similar great felines, horses, mastodons, and tdepliants, in 
the Pliocene and Po.st-Pliocene periods, while Illi inoccros is com- 
mon to the Miocene and Pliocene, and camels range conlinuou.sly 
from Miocene, through'Pliocene, to Post -Pliocene limes ; — when 
all alike became extinct. Even in South America the evidence is, 
as far as it goes, all the same W’ay. "VVe find Macliairodnsy UqmiSy 
Mastodon, Megatherinm, Scelidothmim, Megalonyx, and numerous 
gigantic armadillos, alike in the caves and in the stratified 
tertiarj’’ deposits of the Pampas ; — yet all have since passed away. 

It is clear, therefore, that we are now in an altogether 
exceptional period of the earth s history. We live in a zoologi- 
cally impoverished world, from which all the hugest, and fiercest, 
and strangest forms have recently disappeared ; and it is, no 
doubt, a much better world for us now they have gone. Yet it 
is surely a marvellous fact, and one that has hardly been sufii* 
ciently dwelt upon, this sudden dying out of so many large 
mammalia, not in one place only but over half the land surface 
of the globe. We cannot but believe that there must have been 
some physical cause for this great change ; and it must have 
been a cause capable of acting almost simultaneously over large 
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portions of the eartli’s surface, and one which, as far as the 
Tertiaiy period at least is concerned, was of an exceptional cha- 
racter. Such a cause exists in the great and recent physical change 
known as “ the Glacial epoch.” We have proof in both Europe 
and Noith America, that just about the time these large animals 
were disappearing, all the northoni parts of these continents 
were wrapped in a mantle of ice ; and we have every reason to 
believe that the presence of this lai^e quantity of ice (known to 
have been thousands of feet if not some miles in thickness) must 
have acted in various ways 1o have produced alterations of 
level of the ocean as well as vast local floods, which would have 
combined with the excessive cold to destroy animal life. There 
's great diflerciicc of opinion among geologists aud physicists as 
to the extent, nature, and dui-ation of the Glacial epoch. Some 
believe it to have prevailed alternately in the northern and 
southern heinis])herGS ; others that it was simultaneous in both. 
Some think there was a succession of cold periods, each lasting 
many thousands of yeare, but with intercalated warm periods of 
equal duration ; others deny that there is any evidence of such 
changes, and maintain that the Glacial epoch was one continuous 
period of arctic conditions in the temperate zones, with some 
fluctuations ])erhaps but with no regular alternations of warm 
periods. Some believe in a huge ice-cap covering the whole 
northern hemisphere from the pole to near 50° north latitude 
in the eastern, and 40° in the western hemisphere ; while others 
impute the observed effects either to glaciers from local centres, 
or to floating icebci^ of vast size passing over the surface during 
a period of submersion. 

Without venturing to decide which of these various theories 
will be ultimately proved to be correct, we may state, that 
there i" an increasing belief among geologists in the long dura- 
tion of this ice-period, and the vast extent and great thick- 
ness attained by the ice-sheet. One of the most recent, and 
not the least able, of the writers on this question (Mr. Belt) shows 
strong reasons for adopting the view that the ice-period was 
simultaneous in both hemispheres ; and he calculates that the 
vast amount of water abstracted from the ocean and locked up 
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in monntaius of ice aroiind the two jKjles, wonlil low'er flip geiuT.il 
level of the ocean about 2,000 feet This would Ik; equivalent 
to a generu elevation of the land to the same lujiount, and would 
thus tend to intensify the cold ; and tliis elevation may enable 
us to understand the recent discoveries of signs of glacial 
action at moderate elevations in Centnil America and Brazil, far 
within the tropics. At the same time, the weight of ice piled up 
in the north would cause the laud surface to sink there, perhaps 
unequally, according to the var 3 ’ing nature of the interior crust 
of the eaiih ; and since the weight has been removed land would 
rise again, still somewhat irregularly ; and thus the ]>henomena 
of raised IkmIs of arctic shells in tenqierate lutitwles, are ex- 
plained. 

Xow, it is evident, that the phenomena we have heen con- 
sidering — of the recent changes of the niainmaliun fainia in 
Europe, North America, South Temperate America, and tlie 
hi^lands of Brazil — are such as might I'e explained l»j’ the m'»st 
extreme views as to tlie extent and vastness of the ice-sheet, 
and especially as to its simultaneons occunence in the iiorthevn 
and southern hemispheres ; and where two such coinjJctely in- 
dependent sets of facts are found to combine Inirmouioasly, and 
supplement each other on a particular hypothesis, the evidence 
in favour of that hypothesis is greatly strengthened. An ob- 
jection that •will occur to zoologists, may here be noticed. If 
tlie Glacial epoch extended over so much of tlie tenipenite and 
even parts of the tropical zone, and led to the extinction of so 
many forms of life even within the tropics^ Iioav is it that so 
much of the purely tropical fauna of South America has iiiaiu- 
tained itself, and tliat there ore still such u vast number of 
forms. Loth of mammalia, hinl^ reptiles, and insects, that seem 
organized for jm exclusive existence in tropical forests 1 Now 
Air. Belt’s theory, of the subsidence of the ocean to the extent of 
about 2,000 feet, supplies an answer to this objection ; for w’e 
should thus liave a tract of lowland of an average width of 
some hundreds of miles, added to the v;hole east coast of Central 
and South America. Tliis tract would, no doubt, become covered 
with forests as it was slowly formed, would enjoy a perfectly 
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tropical climate, ami would thus afford an ample area for the 
continued existence and develoinnent of the typical South 
American fauna ; even liad glaciers descended in places so low 
as what is now the level of the sea, which, however, there is no 
reason to believe they ever did. It is probable too, that this 
low tract, which all round tlie Gulf of Mexico would be of con- 
siderable width, offered that i»as.sage for intermigration between 
North and South America, which led to the sudden appearance 
in the former country in rost-Plioceiie times, of the huge Mega- 
theroids from the latter; a migi‘ation which took place in op- 
l)Osite directions as Ave shall prcsently show. 

T/if' hirth-jihirc cniff uiitj rat unis of some mammalian families 
and ijencra , — AVo liaAc iioav to consider a few of those cases 
in Avhich the evidence already at our command, is sufficiently 
definite and complete, to enable us to j)ronoimce Avith some con- 
fidence as to the last movements of several important groups of 
munimalia. 

Piihiatcs, — The occurrence in North America of numerous 
foi’Dis of Lemuroidea, forming two extinct families, which are 
believed by American paheontologists to present generalized 
features of both Lemuridie ami llaiialidie, Avhile in Europe only 
Lemurine forms allied to those of Africa have occuiTed in 
deposits of the same age (Eocene), renders it possible that the 
Primates may have originated in America, and sent one branch 
to South America to form the Hapalida* and Cebida?, and 
another to the Old AA^mld, giving rise to the lemurs and tnie 
apes. lint the fact that apes of a high degree of organization 
occur in the European Miocene, while in the Eocene, a monkey 
believed to haA*e relations to the I^iemuroids and Cebidae has also 
been discovei'ed, make it more probable that the ancestral forms 
of this order originated in the Old World at a still earlier period. 
The absence of any early tertiaiy remains from the tropical parts 
of the two hemispheres, renders it impossible to amve at any 
definite conclusions as to the origin of groups Avhich were, no 
doubt, always best developed in tropical regions. 

Carnivora . — This is a A'cry ancient and wdde-spread group, the 
families and genera of which had an extensiA^c range in A^ery 
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early times. The true hears {Ursitii) are nlmo'^t the only 
important genus that seems to linve recently nuj,',Kite»l. In 
Europe it dates back to the Older Pliocene, M'hile in North 
America it is Post-Pliocene only. Bears, therefore, seem to 
have passed into America from the Palmaretie region in the latter 
part of the Pliocene jieriod. They probahlj' came in on the 
north-west, and passed down the Andes into South America, 
where one isolated species .still exists. 

Ungiilotn. — Horses are ven* interesting. In Europe they date 
back under various forms to the lliocenc perioil, and true E/jnvit 
to the Older Pliocene. In North America they are chiefly 
Pliocene, true being Po-^t- Pliocene, with jicrhajis one or 

two species Newer Pliocene ; but numerous ancestral forms date 
back to the ili«*cene and Eocene, giving a more perfect '• peili- 
gree of the horse ’* than the European forms, and going back to a 
more primitive tv^u* — Oi'fiJiipnim. In South America. Etjum is 
the only genus, and is Ptist-l’liocene or at most Newer Pliocene. 
"While, therefore, the ancient ju-ogenitors of the Efpiid;e were 
common to North America and Europe, in Pliocene and oven 
Eocene times, true horses apjtear to have arisen in the Palaarctij 
region, to have passed into North America in the latter part of 
the Pliocene period, anl thence to have spread over all snitaMc. 
districts in South America. They were not, however, able to 
maintain themselves permanently in their new teirilory, and all 
became extinct; while in their birih-plucc, the Old World, they 
continue to exist under several varied forms. 

True tapirs are an Old World group. Tlicy go back to the 
Lower Miocene in Europe, while in both North and South 
America they are exclusively Post-Pliocene. They occur in 
Prance down to the Newer Pliocene, and must, alwiut that 
time, have entered America. The land connection by wliicli 
this and so many otlier animals passed Ijetween the Old and 
New Worlds in late Tertiary’ times, was almost certainly in tlie 
North Pacific, south of Behring’s .Straits, where, as will be seen 
by our general map, there is a large expanse of shallow water, 
which a moderate elevation would convert into dry land, in a 
sufficiently temperate latitude. 
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The peccary (Dicofi/Irs), now a characteristic South American 
genus, i.s a recent iinniigrant from Xorth America, where it 
ni)pears to have l)een developed from ancestral forms of swine 
dating hack to the Miocene period. 

Antelopes are an Old "World type, hut a few of them appear to 
have entered Xoiili, and reached South America in late Pliocene 
times. Camels, strange to .say, are a special Xoith American type, 
since they ahounded in that continent under various ancient 
forms in the Pliocene ])eriod. Towards the end of that period 
they nj)pear to have cnlered eastern Asia, and developed into the 
SilK.*rian Merycolhei'hiux and the Xorth Indian Comrius, w hile 
in the Plioecne age the ance.stral llamas entered South 
Ainei'ica. 

Cerrido’ are a wide-siiread northern type in their generalized 
form, hut true deer {Cerrus) are Palmarctic. They abounded in 
Europe in Miocene times, hut only appear in Xorth and South 
America in the later Pliocene and Post-Pliocene periods. 

Tine oxen (lioriuo) seem to he an Oriental type (Miocene), 
while they appear la Enrejie only late in the Pliocene period, 
ami in America are confined to the I'ost-Pliocene. 

Elephants {Ekiihuiitula) are an Old World type, abounding 
in the Miocene period in Europe and India, and firet appearing 
in America in Post-Pliocene or later Pliocene times. Ancestral 
forms, doubtfully Proboscidean {Dinoccrata), existed in Xorth 
America in the Eocene period, hut these became extinct without 
leaving any direct descendants, unless the Browtotherida and 
rhinoceroses may he so considered. 

Marsupials are almost certainly a recent introduction into 
South and Xorth America fiom Asia. They existed in Europe 
in Eocene and Miocene times, and jiresumahly over a consider- 
able part of the Old World ; but no trace of them appears in 
Xorth or South America before the Post-Pliocene period. 

Edentata . — These offer a most curious and difficult problem. 
In South America they abound, and were so much more nu- 
merous and varied in the Post-Pliocene and Pliocene, that we 
maybe sure they lived also in the preceding Miocene period. A 
few living Edentates are scattered over Africa and Asia, and 
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they flourished in Europe during the Pliocene age — animals as 
large (in some species) as a rhinoceros, and most allied to living 
African forms. In North America no trace of Edentata has been 
found earlier than the Post-Pliocene period, or perhaps tlie Newer 
Pliocene on the west coast. Neither is there any trace of them 
in South America in the Eocene formations ; but this may well 
be owing to our veiT imperfect knowle<lge of the forms of 
that epoch. Their absence from Noilli America is, however, 
probably real; and we have to account for their presence in the 
Old World and in South America. Their antiquity is no doubt 
very great, and the point of divergeiu'e of the Old World and 
South American groups, may take us back to early lilucene, or 
even to Pre-Eocene times. The distribution of land an<l sea may 
then have been very different from what it is now; and to those 
w’ho would create a continent to account for the mifiraiiniis of 
a beetle, nothing w^ould seem more probable than that a Soutli 
Atlantic continent, then united parts of what are now Africa 
and Soutli America. Tliere is, howwer, so much evidence for 
the general permanence of what are now the great continents 
and deep oceans, that Professor Huxley’s supposition of a con- 
siderable extension of land round the borders of the North I’acilic 
Ocean in Mesozoic times, best indicates tljc ])robable area in 
which ilie Edentate type originated, and thence sju’cad ov» r iiiucli 
of the Old World and South America. Put while in tin* latter 
countiy it flourished and increaseil with little check, in tlio 
other great continents it was soon uvercoine by the comj»etitioii 
of higher forms, only leaving a few sinall-sizcd representatives 
in Africa and Asia. 



cnAiTEii viir. 

VARIOUS EXTINCT ANIMAI> ; — ^AND ON THE ANTIQUITY OF THE 
OENERA (»F JNSECrs AND LAND :^rOLLUSCA. 

KXTiycT MAMMALIA AUNTRALI 

These have all heeii oblained from caves and late Tertiary or 
Post-Tertiary deposits, and consist of a large niiiiiber of exrinct 
forms, some of gigantic size, hut all marsupials and allied to the 
existing fauna. There are numerous forms of kangaroos, some 
larger than any living species ; and among these are two genera, 
Frotvinnndort and bthiutnts^ which Professor Garrod has lately 
shown to have been allied, not to any Australian forms, but to 
the Dcndrohfgi or tree-kangaroos ol‘ Xew CJuinea. We have 
also remains of Thyladnnii and which now only exist 

ill Tasmania ; and extinct species of Jft/jmjfrgHnn/s and l*hasco^ 
lomySy the latter as large as a tajjir. Among the more remarkable 
extinct genera are Diitrotodvn, a huge thick-limbed animal 
allied to the kangaroos, but nearly as large as an elephant; 
NoMhvrium., having characters of Macropus and Vhascolarctos 
combined, and as laige as a rhinoceros ; and ThyJacoJeo, a pha- 
langer-like marsupial nearly as large as a lion, and supposed by 
Professor Owen to have been of carnivorous habits, though this 
opinion is not held by other naturalists. 

Here then we find the same {)henomena as in the other coun- 
tries we have already discussed, — ^the vciy recent disappearance 
of a large number of peculiar forms, many of them far surpassing 
in size any that continue to exist. It hardly seems probable 
that ill this case their disaiix^earance can have been due to the 
direct effects of tlie Glacial epoch, since no veiy extensive glacia- 
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tion could have occurred in a country like Australia ; but if the 
ocean sank 2,000 feet, the great eastern iiiountain range might 
have given rise to local glaciers. It is, however, alinust certain 
that during late Tertiary times Australia must have been much 
more extensive than it is now. This is necessary to allow of the 
development of its peculiar ami extensive fauna, especially as we 
see that tliat fauna conii)rised animals rivalling in bulk tlinse of 
the great continents. It is further indicated by the relations 
with Xew Guinea, alreadv alluded to, and bv the j'eiieral cdiaracter 
of the vari(»us faunas wliieli compose the Australian region, de- 
tails of which will be found in the succeeding i»art of this work. 
The lowering of the ocean during the Glacial jHTiod uonld be 
favourable to the still further development of the fauna of such 
a country; and it is to the unfavourable eonditions ]»rodiu*ed by 
its subsequent rising — equivsdent to a deprosiun of tlie land to 
the amount of two thousantl feet — that ue must impute the 
extinction of so many iciiiarkable groups of animals. It is not 
improbjible, that the disappearance of llu* ice and the consequent 
(apparent'; subsidence of the land, nii^ht have been raj)iil as 
compaitjd uitb the rate at wliieb large animals cun become 
modified to meet new coiidititais. Extensive tracts of fertile 
land might have been subineiged, ami the consequent croudiug 
of large numbers of species and individuais cm limile«I areas 
would have led to a stiuggle for existence in v»hich llie les.s 
adapted and less easily modifiable, not the physically weaker, 
would succumb. 

There is, houever, another cau.se for the extinction of large 
rather than small animals uhenever an im})ortant change of 
conditions occurs, which has been suggested to me by a corre- 
spondent,^ but wdiich has not, I believe, been adduced by Mr. 
Darwin or-tiy any other writer on the subject. It is dependent 
on the fact, that large animals as compared with small ones aie 
almost invariably slow breeders, and as they also necessarily 
exist in much smaller numbers in a given area, they offer far 

less materials for favourable variations than do smaller animals. 

« 

In such an extreme case as that of the rabbit and elephant, the 

* Mr. John Hickman of Deahorongh. 



CHAP. VIII.] 


MESOZOIC MAMMALIA. 


159 


young born each year in the world are probably as some millions 
to one ; and it is very easily conceivable that in a thousand 
years tlie former miglit, under jiressure of rapidly changing con- 
ditions, become modified into a distinct species, while the latter, 
not olfering enough favourahlo variations to effect a suitable 
adai»tation, would become extinct. We must also remember 
the extreme sj^ecializatioii of many of the large animals that 
have become extinct — a specialization which would necessarily 
render modification in any new direction difficult, since the in- 
herited tencleiicy of variation wrmld probably be to increase the 
specialization in the same directions which had heretofore been 
beneficial. If to these two causes we add the difficulty of 
obtaining siitUcieiit food for such large animals, and perliaps the 
injurious effects of changes of climate, we shall not find it diffi- 
cult to understand how such a vast physical revolution as the 
Glacial epoch, with its attendant phenomena of elevations and 
subsidences, icy winds, and sudden floods hy the bursting of lake 
barilers, might have led to the total extinction of a vast number 
of Gie most bulky forms of mammalia, while the less bulky 
weie able to survive, either by greater hardiness of constitution 
or by becoming inure or less modified. The rdsiilt is apparent in 
the comparatively small or moderate size of the species consti- 
tuting the temperate fauna, in all parts of the globe. 

It is much to be regretted that no mammalian remains of earlier 
date have been found in Australia, as we should then see if it is 
really the case that marsupials have always formed its highest 
type of mamiiialian life. At j)i*esent its fossil fauna is chiefly 
interesting to the zoologist, but throws little light on the past 
relations of this isolated country with other parts of the globe. ^ 

Mammalian hemaixs in the Secokdaky Formations. 

In the oldest Tertiary beds of Europe and North America, we 
have (even with our present imperfect record) a rich and varied 
mammalian fiiuna. As compared with our living or I'ecent higlily 
specialized forms, it may be said to consist of generalised types ; 
but as compared with any primeval mammalian type, it must be 
pronounced highly specialised. Not only are such diver<;ified 
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groups as Carnivora, Perrissodactyle and Artiodactyle Ungulates, 
I’rimates, Cliiroptera, Eodents, and Marsupials already well 
marked, but in many of these there is a differentiation into 
numerous families and genera of diverse eharact('r. Tt is impossi- 
ble therefore to doubt, that many pcculiiU' forms of mammalia 
must haA'e lived long anterior to the Eocene period ; but there 
is unfortunately a great gap in the record between the Eocene 
and Cretaceous beds, and these latter being fur the most ])art 
marine continue the gap as regards mammals over an enormous 
lapse of time. Yet far lieyond both these chasms in the Upi>er 
Oolitic strata, remains of small mammalia have been found; 
again, in the Stonesfield slate, a member of the Lower Oolite, 
other forms ajipesir. Then comes the marine Lias formation 
■with another huge gap ; but beyond this again in the I’pja-r 
Trias, the oldest of the secondary formations, mammalian teeth 
have been discovered in both England and CJerniany, and these 
arc, as nearly as can be ascertained, of the same age as tlic 
Dromnih'riiiin already noticed, from Xorth AmericiL Tliey 
have been named MirrultMi'ii, and show some n'semblunce to 
those of the "West Australian Mi/iiiuivhiiiii. In the Oolitic 
strata numerous small jawbones have been found, which have 
served to characterise eight genera, all of which are believed to 
have lieen Marsuiiials, and in some of them a resembl.ince c.iii be 
tiaced to some of the smaller living Australian species. These, 
however, are mere indications of the number of mammalia that 
must have lived in the sccomiary period, so long thought to be 
exclusively “ the age of reptiles ; ” and the fact that the few yet 
found are at all comparable with such specialised forms a.s still 
exist, must convince us, that we shall have to seek far beyond 
even the earliest of these remains, for the first appearance of the 
mammalian tj'pe of vertebrata. 

Extinct Bibds. 

Compared ■with tho.se of mammalia, the remains of birds are 
exceedingly scarce in Europe and America ; and from the wander- 
ing habits of so many of this class, they arc of much less vahic 
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as iudications of past cliaiiges in physii^al geography. A large 
proportion of the remains belong to aquatic or wading types, 
and as these ho.ve now often a world-wide range, the occurrence 
of extinct forms can have little bearing on our present inquiry. 
There are, however, a few interesting cases of extinct land-birds 
belonging to groups now quite strangers to the country in which 
they arc found ; and others scarcely less interesting, in which 
gi’oui>s now peculiar to certain ai*eas are shown to have been 
preceded by allied species or genera of gigantic size. 

]\ilnytrdic Tlvfjuni oufl N. — In the caves and other 

Tost-riiocene dep^isits of lliese countries, the remains of birds 
almost all belong to genera now inhabiting the same districts. 
Almost the only cxcei»tions are, tlie great auk and the 
capercailzie, already mentioned as being found in the Danish 
mounds ; the latter bird, with Tdrao in Italian caverns ; 

and a species of jilieasaiit {Phmiamisi) said to have occurred in 
the Post- Pliocene of France, considerably west of the existing 
range of the genus in a wild state. 

Ill the in-eeeding 1‘lioceiie dejiosits, but few remains have 
been found, and all of existing genera but one, a gallinaceous 
bird hvvardi) allied to llie domestic fowl and peacock. 

The ]\Iit)cene beds of France and Central Phirope have pro- 
duced many more remains t»l' birds, but these, too, are mostly of 
existing European genera, though there are some notable excep- 
tions. Along with forms undistinguialiable from crows {Corvus)^ 
shrikes wagtails {irolacilUi), and woodpeckers {Picus\ 

are found remains allied to the Oriental edible-nest swift {Col- 
local if() and TrogoR; a parrot ivseinbliiig the African genus 
PiiiiacvH; an extinct form Xevrornis^ perluq>s allied to the 
]ilantain-eaters {Mtfsojjhagii) \ Homalophus, doubtfully allied to 
woodpO'*kers, aud Limnafoniis to the hoopoes. The gallina- 
ceous birds are represented by three species of pheasants, some 
very close to the domesticated species ; Palceoperdix allied to the 
paitridges; and Palocortyx, small birds allied to the American 
genus Ortyx, but with larger wings. There are also species of 
Pterodes allied to living birds, and a small pigeon. There are 
numerous living genera of Accipitres ; such as eagle {Aquila)^ 

M 
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kite (JAVi'us), eagle-owl {Bubo), and screech- owl (Strir) ; with 
the African secretary-lnnl (Ser2>eiita7'his),md some extinct foniis, 
as Fulffocerciis, Paltri^iieriv and Palcectus. 

Aquatic and wading birds were abundant, including numerous 
rails, bustanls, herons, sandpijiers, gulls, divers, and pelicans. 
There were also many ducks, some allied to the genus Dendro- 
eyffna; the Oriental genus of storks, LeirfoptiUiit ; 1 bidipodia, a 
remarkable form allieil to Jlis and Ciconia ; Eloniin, near 
Limiisti; Pebif/in-iti^, a large bird allied to gannets and pelicans ; 
Hydrornin, allied to the ducks and petrels ; Dolielinj^fyug, allied 
to plovers. Perhaps the most iiiteivsting of these extinct birds 
are, however, the llamingoes, represented by forms hanlly distin- 
guishable from living species, and by one extinct genus Putn’- 
huhm, which had very long toes, and probably walked on aipintic 
plants like the trojiic.il jacanas. 

The Miocene beds of North India have furnished few birds ; 
the only one of geographical inte^e^t being an extinct sjiecies 
of ostrich, not vert’ different frmn that now inhabiting Arabia. 

On the whole, the binls of hairope at thi-s period were very 
like those now living, with the addition of a few trojtical forms. 
These latter were, luiwever, perhaps moro numcniu.s and import- 
ant than they appear to be, as they lielong to inland and forest- 
liaunting types, which would not be so frequently preserved as 
the marsh ami lake-dwelling .s])eeics. Taking this into con- 
sideration, the a'isemblage of Pliocene binls aceoiils well with 
what we know of the mammalian fauna. We have the same 
indications of a luxuriant vegetation and subtropical climate, 
ami the !<ame aj*i»carancc of Oriental and esjKjcially of African 
types. Ti'oijoix is perhaps the most interesting of all the forms 
yet discovered, since it furnishes us with a central point whem-o 
the living trogons of Asia, Africa, and South America might 
have diverged. 

In the Eocene u'c find ouiselvcs almost wholly among extinct 
forms of birds. The earliest known Pa.sserine bird is here 
met w’ith, in Protorvi^, somewhat similar to a lark, found in 
the Lower Eocene of Switzerland ; W'hile another Passerine form, 
PadiTijithidvi, and one allied to the nuthatch [Silfd), have 1 cen 
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discovered in the Upper Eocene of Paris. Picarije of equal anti- 
quity are found. Cryptornis, from the Paris Eocene, and Hal^ 
cyomis from the Lower Eocene of the Isle of Sheppey, were 
both allied to kingfishers; while a form allied to Centropvs a 
genus of cuckoos, or, as Milne-Edwards thinks, to the Madagas- 
car Leptosoinva, luas been found in the Upper Eocene of France. 
Several Acripifrea of somewhat doubtful affinities have been 
found in the same coiintrj’; while ZiiJwnna, from the Lower 
Eocene of the Isle of Shej pey, was a small vulturine bird sup- 
posed to be allied to the American group, Catharfes, Among 
the waders, some extinct forma of plovers have been found, and a 
genus {Ayiioptcrvi^, allied to the flamingoes ; while there are 
7nany swimming birds, such as pelicans, divers, and several 
extinct types of doubtful affinities. Most intei sting of all is a 
portion of a cranium discovered in the Lower Eocene of Shep- 
pey, and lately pronounced by Professor Owen to belong to a 
large Struthious bird, allied to the Xew Zealand Dinornis and 
also perhaps to the ostrich. Another gigantic bird is the Gfas- 
fornt\ from the Lowvr Eocene of Paris, which was as large as an 
ostrich, but uliich is believed to have been a geneialised type, 
allied to wading and s>\ immiiig birds as well as to the Struthiones. 

Beyond this ejiocli we have no remains of birds in European 
strata till we come to the wonderful Ar<hcvoj)tery.r from the 
Upper Oolite of Bavaria ; a bird of a totally new type, with a 
bony tail, longer than the body, each vei+ebra of which carried 
a pair of diverging feathers. 

^'orfh Amcrivtt , — A number of bird-remains have lately been 
found in the riih Tertiary and Cretaceous deposits of the United 
States; but here, too, comparatively few are terrestrial forms. 
No Passerine bird has yet been found. The Picariae are repre- 
sented by Umtomia, on extinct form allied to woodpeckers, from 
the Eocene of Wyeming. Species of turkey {McleagH^ occur 
in the Post-Pliocene and as far back as the Miocene strata, 
showing that this interesting tj^pe is a true denizen of temperate 
North America. The other birds are, Accipitres; waders and 
aquatics of existing genera ; and a number of extinct forms of 
the two latter orders — such as, AUtemis an Eocene weder; 
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FaloBo^inga, allied to the sandpipers, and Tehnatobius to the 
Tails, both Cretaceous ; with Gracularus, allied to Grandus ; 
Zaornis allied to the swans; S'esperornis a, gigantic diver; and 
Idhtfomis a very low fonn, u'ith biconcave vertebra, such as are 
only found in fishes and some reptiles— also fi-oiu Cretaceous 
deposits. 

South America . — ^The caverns of Brazil produced thirty-four 
species of biids, most of them referable to Brazilian genera, and 
many to still existing species. The most inteiesting wuie two 
species of American ostrich (Itheu), one larger than either of 
the living species; a large turkey-buzzai'd {i'athartes ) a new 
species of the very isolated South American genus OiHsthucumas ; 
and a Cariauia, or allied new genus. 

Madagascar and the Mamirene Islands. — ^W’'c have here only 
evidenee of birds that have become extinct in the historical 
period or very little earlier. First we have a gi-oup of birds in- 
capable of flight, allied to pigeons, but fonning a sejtarate family, 
Lididce ; and which, so far as we yet know, inhabited Mauritius, 
Rodriguez, and probably Bourbon. Axihainiptii-)).i-, an extinct 
genus of rails, inliabited Mauritius ; and another genus, {Ergthru- 
maehus), Rodriguez. A brge pan-ot, said by Fiof. Milne Edwards 
to be allied to Ara and Mieroglossus, also inhabited ^lauritius; 
and another allied to Edecta.}, the island of Rodriguez. Xone 
of these have been found in Madagascar; but a gigantic Struthioiis 
bird, ^jjgornis, forming a peculiar family distinct both from 
the ostriches of Africa and the JJinornis of Xew Zealand 
inhabited that island : and there is reason to believe that 
this mnj' have lived less than 200 years ago. 

Aejff Zealand. — A number of e.<riinct Strnthious birds, form- 
ing two families, Liaonuthidoc and Pulapterggidfc, have been 
found in New Zealand. Some w'ere of gigantic size. They seem 
allied both to tlTe living Aidii-gj: of New Zealand and the emu 
of Australia. They are quite recent, and some of them have 
probably lived within the last few centuriea Remains of 
Ditumis have also been found in a Post-l’liocene deposit in 
Queensland, N. E. Australia ^ — a very important discovery, as it 
* Trans. ZocH. Foe. of London, rol. viiL p. 381. 
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gives support to the theory of a great eastward extension of 
Australia in Tertiary times. 


Extinct Tertiart Reptiles. 

These will not occupy us long, as no very great number are 
known, and most of ihein lielung to a few principal forms of 
comparatively little gcograjihical interest. 

Tortoises are perhajis the most abundant of the Tertiary 
reptiles. They arc numerous in tlie Eocene and Miocene 
foriiiatinns both in Eiunjie and Xorth America. The genera 
Fmya and Trmvix abound in both countries, as well as in the 
Miocene of India. Land tortoises occur in the Eocene of Xorth 
America and in the ^klioeene of Europe and India, where the 
huge Colo)»urlichj/t, twelve feet long, has been found. In the 
Pliocene deposits of Switzerland the living American genus 
CJulif'i’m has licen met with. These ficts, together with the 
occuii’enee of a living sjwvjVs in the Jkliocene of India, show 
that this order of reptiles is of gi’cat antiquity, and that most 
of the genera oiu-c hail a wider range than now. 

Crocodiles, allied to the three forms now characteristic of 
India, Africa, and America, have b'>en found in the Eocene of 
our own countn', and several species of Croeodilvs have occurred 
in beds of the same age in Xorth America. 

Lizards are very ancient, many small terrestrial forms 
occuiring in all the Tertiary deposits. A species of the genus 
Chamrelfo is recorded from the Eocene of Xorth America, to- 
gether w’ith several extinct genera. 

Snakes were well developed in the Eocene period, where 
remains of several have been found wdiich must have been from 
twelve to twenty feet long. An extinct species of true viper has 
occurred in the Miocene of France, and one of the Fythonidn 
in the Miocene brown coal of Germany. 

Batrachia occur but sparingly in a fossil state in the Ter- 
tiary deposits. The most remarkable is the laige Salamander 
Andreas) from the Upper Miocene of Switzerland, which 
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is allied to the Mempoma living in North America. Species 
of frog {Raiui), and Palteophryvs on extinct genus of toads, 
have been found in the Miocene deposits of Germany and 
Switzerland. 

Fivsh water fish are almost unknown in the Tertiaty 
deposits of Europe, although most of the families and some 
genera of living marine fish are represented from the Eocene 
dowuwaids. 


ASTigflTY OF THE GEXEK.V OF IXSECTS. 

Fossil insects are fur too rarely found, to aid us in our determi- 
nation of diiticult questions of geographical distribution ; but in 
discussing these questions it will be important to know, whether 
we are to look ujxjn the existing generic forms of insects as of 
great or small antiquity, compared with the higher vertebrates ; 
and to decide this question the uuiterials at our command are 
ample. 

Tlie conditions requisite for the preservatiun of iij.<«ect.s in a 
fossil state are no doubt veiy local and peculiar ; the result lieing, 
that it is only at long intervals in the geological record tliut wc 
meet with remains of insects in a lecognLsable condition. None 
appear to have been found in the Pliocene foniiatiou ; but in the 
Upper Miocene of (Eiiiugheii in Switzerland, associuleil with the 
wonderfully rich fossil fiorsi, arc found iiuiiiensc quantities of 
insects. I'rof. Heer examined more than o,bOU specimens be- 
longing to over 80U species, and many have Ijcen found in other 
localities in Switzerland ; so that more than 1,300 species of 
Miocene insects have now been determined. Most of the orders 
are represented, but tlic beetles (Coleoptera) are far the most 
abundant Almost all lielohg to existing genera, and the majority 
of these genera now inhabit Europe, only three or four being 
exclusively Indian, African, or American. 

In the Lower Miocene of Cioatia there is another rich de- 
posit of insects, somewhat more tro 2 ucal in character, comprising 
large white-ants and dragon-flies differently marked from any 
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now inhabiting Europe. A butteifly is also well preserved, with 
all the markings of the wings ; and it seems to be a Jvnonia, a 
tropical genus, though it may be a Vanessa, which is European, 
but the fossil most resembles Indian species of J amnia. 

The Eocene formations seem to have produced no in- 
sect romains ; but they occur ag:iin in the Upper Cretaceous 
at Aix-la-Chapelle, where two biittertlies have been found, 
Cyllo scpultn and Satyr lies Reynesii, both belonging to the Paty- 
rida:, and the former to a genus now spread over Africa, India, 
and Australia. 

A little earlier, in the Wciildeu formation of our own country, 
numerous insects have been found, principally dragon flies (Libel- 
I Ala, AEshna) ; aquatic llcmiittera ( Velia HyJrometra ) ; crickets 
cockroaches, and cicadas, of familiar types. 

Further back in the Upper Oolite of Bavaria — ^which produced 
the wondeiful long-tailed bird, Archccojitery.e — insects of all orders 
have been found, including a moth refeiTed to the existing genus 
Sphin.!'. 

In the Lower Oolite of O.xfordshire many fossil beetles have 
been found whose afllnities aro shown by their names : — Buprcs- 
tidiinn, Currvlionidium, Blapsidivm, Mrlulonthidivin, and Prio- 
nidiuni ; a wing of a butterfly has also been found, allied to the 
Brassolidie now confined to tropical America, and named Paler- 
ontina oditira. 

Still moro romote are the insects of the Lias of Gloucester- 
shire, yet they too can be referred to well-known family types — 
Carabidie, Melolonthida*, Tele])horida', Elateridse, and Curculio- 
nidse, among beetles; Giyllidic and Blattidie among Orthoptera ; 
with Libellnla, Agrion, AUshna, Ephemera, and some extinct 
genera. 'When we consider that almost the only vertebnita of 
this period were huge Saurian repliles like the lethyosaurus, 
Plesiosaurus, and Dinosaiirus, with the flying Pterodactyles ; 
and that the great mass of our existing genera, and even fami- 
lies, of fish and reptiles had almost certainly not come into exist- 
ence, we see at once that types of insect- form are, proportionately, 
far more ancient. At this remote epoch we find the chief family 
types (the genera of the time of Linnieus) perfectly dififerentiated 
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and recognisable. It is only \rheu ire go fuitlicr back still, into 
the Paheozoic formations, that the insect forms begin to slunv that 
generalization of type irhich renders it impossible to classify 
them in any existing groups. Yet even in the coal formation of 
Nora Scotia and Durham, the fossil insects arc aaid by competent 
entomologists to be “ allied to ]iitht‘nieru” “ near Blatta'' “ near 
PhasmidcB ; ” and in deposits of the same age at Saarbriick near 
Trives, a well-preserved iving of a grasshopper or locust has been 
found, as well a^ a beetle referred to the Scarabeidio. More 
remarkable, however, is the recent discover}' in the carboniferous 
shales of llelgium, of the clearly-dehned wing of a large moth 
(Breyeria horincmis), closely re.sembling S'jme of the Saturniidie : 
so that we have now all the chief onlers of Insects — including 
those supposed to be the most highly developed and the most 
recent — well represented at this veiy remote epoch. Ev'en the 
oldest insects, from the Devonian rocks of Xorth America, can 
mostly be classed as Xeuroptera or ifyriapoda, but appear to 
form new families. 

We may consider it, therefore, osjuitvcd, that many of the 
larger and more important genera of insects date back to the 
beginning of the Tertiaiy period, or perhaps beyond it ; but the 
family types are far older, and must have been differentiated very 
early in the Secondary period, while some of them perhaps go 
back to Palaeozoic times. The great comparative antiquity of 
the genera is however the important fact for us, and wc shall 
have occasion often to refer to it, in endeavouring to ascertain 
the true bearing of the facts of insect distribution, as elucidating 
or invalidating the conclusions arrived at from a study of the 
distribution of the higher animals. 


AxnQUlTY OF TIIK Gf.NEK.V OF LaXD AND FbESH- WATER 

Shells. 

The remains of land and fresh-water shells are not much more 
frequent than those of insecta like them, too, their forms arc 
veiy' stable, continuing unchanged through several geological 
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periods. In the Pliocene <aii(l Miocene formations, most of the 
slicdls arc vorv similar to living s]>ecies, and some are quite iden- 
tical. Ill the Eocene we meet with ordinary forms of the genera 
Hclhi\ Clffitfitlit/, GUnvUntt^ CmioMoma^ Mrgalos-- 

touiff, rnlmlhut and Limuwf^, some resemhling Euro- 

pean I'perics, others more like tropical forms. A British Eocene 
speck s of 7 A 7 /./ is still living in Texas ; and in the South of France 
arc fouiul sjiccies of the Brazilian suh-genera Migmidyn and 
Anffstun\n, 111 the secondary formation no true land shells have 
bc(ui found, hut fivrdi water shells are tolerably abundant, and 
almost all are .^^till of living forms. In the 'Weaklen (Lower 
Cretaceous; and Jhirlieok (Tjiper Oolite) are found Vtiio^Mdama^ 
I'hniorhls. JAuinccti ; while the last named genus 
occurs even in the Lias. 

The nulion that land shells were reallv not in existence during 
the secondary peritnl is, however, ju*«)ved to be erroneous by the 
Ftarth'ug di<co\ery, in the Paheozoic coal measures of Xova Scotia, 
of two species of llelicida*, b*»th of living genera — lUipa vetustn, 
and Zonitrs They have been found in the hollow trunk 

of aSiffillarbf, and in great quantities in a bed full of Stigmarian 
rootlets. The mo&t minute examination detects no important 
dilference.s of form or of microscopic structure, between these 
shells and living st»ccies of the same genera I These inollusca were 
the contenqMH’aries of Labyrinthodont.s and strange Ganoid fislies, 
which formed almost the A\hole vertebrate fauna. This unex- 
pected discovery renders it aliii(»st ceilain, that numbers of other 
existing gcnei\i, of which wo have found no traces, lived with 
these two through the whole secondary period; and we are thus 
obliged to assume as a }»robability, that any particular genus has 
lived through a long succession of geological ages. In esti- 
mating the iiiquirtaiice of any peculiarities or anomalies in the 
geographical distribution of land shells as compared with the 
higher vertebrntes, we shall, therefore, have to keep this possible, 
and even pixibable high antiquity, constantly in mind. 


We have now concluded our sketch of Tertiary Palaeontology 
as a preparation for the intelligent study of the Geographical 
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Distribution of Laud Animals ; and however iinpeiTectly the task 
has been performed, the reader will at all events have been con- 
vinced that some such j^reliminaiy investigation is an essential 
and most important part of our work. So much of jiaheontology 
is at present tentative and conjectural, that in combining the 
information derived from numerous uTiters. many errors of detail 
must have been maile. The main conclusions have, however, been 
drawn from as lar.^c a basis of facts as })ossible ; and altliough 
fresh discoveries may show that our views as to the past history 
of some of the less important genera or families are erremeous, 
they can hardly invalidate our results to any important degree, 
either as regards the iiiteivommunications between bcparate 
regions in the various geological e]»ochs, or as to the centres 
from which some of the more important groups have been dis- 
liersed. 



PART III 


ZOOLOGICAL GEOGRAPHY: 

JlErirW UF Tlir VllTEV FvUM>S uF AXIMAL LIFE IX TUE 
SErEIiAL liEtflnXS AX1> SCJl^EE»JlOX.\ TriTII THE IXVICA- 
TliiXS TJILY AFFmRU OF UEuaiiAVlIFAL HUTATIOXS. 




CHAPTER IX. 


'lUE OKIiER OF SrCCESSiIt>X l»F THE RECIIOXS.— COSMOPOLITAN 
CillOLPS UF ANIMALS. — TABLES OF DISTRIBUTION. 

Having di.SL*u.s.Neil, in our Kir&t Part, siuli ^eiieml and preliminary 
matters as are neeessarv to a projjer comprehension of our 
suhject ; and having made ourselves actiuainted, in our Secoiul 
Part, with the most iini)orlaiit results of Paheontulogy, we now 
come to uiir more immediate suhjeet, which we jiropose to treat 
first under its get »gra pineal aspect. Taking each of our six 
regions in succession, we shall jioint out in some detail the chief 
zoological features they ])resenl, as influenced by climate, vege- 
tation, and other idiysical features. We shall then treat each 
of the sub-regions )iy it>elf, as well as such i»f the islands or 
other sub-divisions as present featui*es of special interest ; eii- 
deavoui ing to ascertain their true rehitions to each other, and the 
more iin]>ortant changes of ])hysical geography that seem neces- 
sary to jiccount for their iireseiit zoological condition. 

Order of SHcccfHiioii of the Hefjions , — Wc may here explain 
the ix?asoii for taking llie several regions in a diflerent succession 
from that in which they ai)]>ear in the tabular or diagrammatic 
headings to each family, in the Eoiirth, and concluding part of 
this work. It will have been seen, by *»iir examination of extinct 
animals (and it will be made still clearer during our study of 
the several regions) that all the chief tyi)es of animal life appear 
to have originated in the gi'cat north teiii2)erate or northern 
continents ; while the southern continents — now represented by 
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South America, Australia, aiul Soiilli Africa with Mailagascar — 
have been more or loss completely istJatod, (liiriiijr Ion*; pcrioils, 
both from the lu^rthorn continent ami from eacli other. Tliose 
latter countries have, however, been subject to more or less im- 
migration from the iiorlli dming rare epoelis of appri»xim.ation 
to, or partial union wifli it. In the m»rfliern, more extensive, and 
probably more aneieiit land, the jnwess nf devidojnneiit has 
been more rapid, and has resulte<l in inoi'o varied and higher 
types ; wliile llie southern lands, for tin* nn»'*r ])art, «5t*eni to have 
juTidnceJ numerous diverging nioilifieatioiw of the lower grades 
of organization, the original tyjies of wbit li they ileiived either 
from the noith, or from s(»me of ilu* aneieiit iM>ntinents in Me^;!)- 
zoic or TalietJZoic times. Hence tho>e i uriou< re^ieinblanei*-!! in 
the fauna of South America, Australia, and, to a less extent, 
^ladagascar, which have led to a somewhat geiuo-al belief that 
these distant countries at one time or other have been 

united; a belief uhich, after a careful examination of all tlui 
facts, does not seem to the author of this work to be well 
hmnded. On the other band, there is the nmst satisfaetory 
evidence that each southern region las been iiirm* or li‘ss 
closely united (<1iiring the tertiary or later secondary t'poidi) 
with the great northern continents, l(‘ading to iiuiin*r*<ns r«*sem- 
blances and affinities in their productions. 

In endeavouring to present at a glance in the mo^t c/»nvcnient 
manner, the distribution of the fiimilies in the several regions 
and sub-regions, it was neces^aiy" tn arrange them, s.o that those 
whose relations to each other were cln>e^t should stand sidtj by 
side; the first and last being those between \\lii**li tlu; relations 
wire least iiunierons and least important. Influenced by the 
usual opinions as to the redations between Australia and South 
America, the scries was at first begun with the Xearetic, and 
terminated with the Australian and Neotropical regions ; and it 
was not till the whole of the vertebrate families had lK»eii gone 
through, and their distribution carefully studied, that these la^^t 
two regions were seen to he really xvider aj>art than any others 
of the series. It was therefore decided to alter the arrangement, 
beginning xvith the Neotropical, and ending with the Australian 
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regions; ainl a onrofiil inspection of tlie iliagranis themselves, 
taken in Ihc'ir entirety, will, it is believed, show that this is 
the most naturnl plan, and most truly exhibits the relations of 
the several regions. 

Ill tlie ]»oition of our work now coinmenciii", we are not, 
however, by any means bound to begin at either end of this 
series. Kacdi region is sliulied by itself, but rt‘fLTence will often 
have to be made to all the oilier regions; and \\herever we 
begin, wc nni<t fieeasionallv refer to facts whieli will be given 
further on. As, howe\er, the great imrlliern continents form 
the central ma>s from which the southern regions, as it were, 
diverge, and as the rahearclie ivgimi is holh more extensive and 
miicli hetler known than any other, it undoubtedly forms the 
most convenient >tarling-j»oint for our proposed survey of 
the zooh'gical history of the oaith. We thus pass from the 
better kmiw’ii t<» the less known — from Europe to Africa and 
tropical Asia, and thence lo Australia, completing the series of 
ivgiui.-; of the Ea>iorii IIeini^j»hcro. beginning again 'with the 
Xc<»tMipical region, we ]>ass lo the Ncarclic, which has such 
striking relations with the jireccding and w'ith the Paloearctic 
region, that it can only be projieily understood b)’ constant 
reference to both. We thus keep separate the Eastern and West- 
ern hcmisi'heres, which fnrm, fnuii our jioint of view, the 
most radical and mo^it suggestive division of terrestrial faunas; 
and as we are able to make this also the dividing point of our 
two voluices, releivuc'o to the work will bo thereby facilitated. 

(Ui^iiuipnlitnn lU fore jiroceeding to sketch the zoo- 

logical features of the several Eegions it will be well to notice 
tli(i.sc family »n>iips Mliich lieloiig tn the earth as a whole, and 
which are so wiilel}’ and universally distiibiited over it that it 
will be unnecessar)’, in st me cases, to do more than refer to 
them under the separate gcograjthical divisions. 

The only absolutely cosmopolitan families of Mammalia are 
those which are aerial or marine; and this is one of the sticking 
proofs that their disfribution has been effected by natural causes, 
aud that llie permanence of barriers is one of the chief 
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agencies in the liinitiUioii of Ihoir rango. Kvou aiiiong the 
aerial bats, however, only one family — the Ves))ertiHoni(he — i.^^ 
truly cosmopolitan, the others having a more or less restricted 
range. Xeithcr are the Cetacea necessarily cosmopolitan, most of 
the families being restricted either to warm <•!* to eoLl .seas : but 
one family, the dolphins (I >elphinid.e‘ , is truly .so. Tin's order 
however will not iviiuiie further iintiee. as. being exelu.sively 
marine the grouj^s lio n«>t entiu* iuti» any of uur tenv'^liial 
regions. The only other family ol‘ maiumals that may be con- 
sidered to be cosmujKilitan. i.'^ the ^luiida* j*at- and mire : vel 
these are not eiuiivly '•o, >im*e none are known to be irulv 
iiidigenou.s in any pait of the Australian n'gi'Ui e\(*e[il Australia 
it.seff. 

In the cla.ss of llirds, a number of families are co.'^mojiolites, 
if we reckon as .such all whieh are found in ( 'ich i-tgitui and 
sub-region; but several of tlieM‘ an* so abundant in some parts, 
while they are so .sjiariimly represent** 1 in others, that they 
cannot faiily be coiisideied so. We ^.ball c*mfine lliat term 
therefore, to such as, there is n-a^on to bi‘lii‘ve. inhabit ewiy 
important sub-divishm c»f ee.ch legion. Such are, among the 
Pa&.seriue hiids the crow.? '(ur\i«i;e. and .'^wallows lliruuili- 
nida^ ; among the ricaii^u the kineii^heis 'Alceilinuhe , anumg 
other Lind birds tlie jiigeon.s ((/ulnmlo'da ), gron-e and j»artriilge.s 
(Tetraoiiid.e}, haw'ks (FalcoiiidaO. aii*l owl> ^Mrigida- ; among 
the Waders the raiK J^Iuillida* , ,Srolopa< id.e). plovers 

(Cliaritdriadie , and herons 'Ardidda ); and aniung the iSwimniers 
the ducks (Aiiatid;e., gull.s iLarida* , ]r»-lrels fProccdlariida*), 
pelicans ‘.Pelecaiiidie,, ainl grclies «'Podicii«ida';. 

Ill the rdass of Ileptilcs there are few ah.^olutely cosmopolitan 
families, owing to the .scarcity of nieinber.s r)f this group in some 
in.«‘ular siib-rcgion.s, .«*iicli as XewZeabamlandllie Pacific Islands. 
Tl.o.*je w hich are nio.st nearly .«o fire tlie (’olubridic among .snakes, 
and the Scincidai among lizard.s. 

Tiiere is no cosmopolitan family of Amphibia, the true frogs 
(Ranidie) being the mo.^t wiflely di.stributed. 

Xeither is any family of Freshwater Fishes cosmopolitan, 
the Siluridie, which have the widc.st range, being confined 
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to warm regions, and becoming very scarce in the temperate 
zones. 

Among the Diurnal and Crepuscular Lepidoptera (butterflies 
and sidiingos) the following families are cosiiiopolilau : — Ratyrida?, 
Nymjihalidie, Lycienida?, Pierida*, Papilionida;, Hesperidas, 
Lvciriiidic, and Sjihingidic. 

Ot the C(»h*optera almost all, except some of the small and 
nliscure families are cosnK)j»olitan. 

Of llie terrestrial ^lollu-ca, the Ilelicidoe alone are true cos- 
niojii Oite*'. 

Ttfhltsnf liitsi rlluftiiux uf Finn and Gcncrn . — Having been 
(ihligeil tu cmistruct numerous tables of the distribution of the 
various groiijK hn* the ])urjiO''es of the descriptive part- of the 
work, I li.i\ e llioiiLilit il well to ajipend the most important of 
tliem, in a eunvcMiient form, to the chajiter on each region; as 
much inhirniation will thereby be given, which can only be 
ol>:.r;mJ from (\i<tiiig works at the eo>t of great labour. All 
th(*.-e ♦aides are drawn up on a unifoim jdan, the same generic 
c'oul family names being used in each; and all are arranged in 
the same systematic order, so as to bo readily comparable 
with earli other. This, although it seems a simple and natural 
thing to do, has invfdved a very great amount of labour, because 
hanlly two aiilhors use the same names or follow the same 
arrangoment. ]Ii*n<*«* comi>arison bc^tweeii them is impossible, till 
all their woik has been i»ieke<l Ui jiieecs, their synonymy un- 
ravelled, their dilfenoices accounted for, and the materials recast ; 
and this has to be done, not for two or three authors only, but 
bn- the majtuit}’ <if those whose woiks have been consulled on 
the zoology of any i)art of the globe. 

Except in the two higher ordem — Mammalia and Birds — 
materials do not exist for complete tables of the genera brought 
down to the jwesent time. We have given therefore, first, a 
comidetc table of all the families of Vertebrata and Diurnal 
Ix'pidoptcra found in each region, showing the sub-regions in 
which they occur, and their range heyond the limits of the 
region. Families which arc wholly peculiar to the region, or 
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very characteristic and almost exclusively confined to it, are in 
iinlirs. The number prefixed to each family coiTpspcmds to 
that of the series of families in the Fourth Part of this work, 
so that if further information is re(|uiretl it can be readily 
referred to without consultini^ tlie index. Xanit^s inclosed in 
parentheses — ( . . . ) thus — indicate families which only just 
enter a re‘j:ion from an adjacent one, to which they properly 
belong. The eye is thus directed to the more, ami the Ic'is im- 
portant families ; ami a considerable amount of information as 
to the general features of the zoology of the region, is et>nvi*y«*d 
in the easiest manner. 

The tallies of genera ^»f ^fammalia and Hirds. are arramred on 
a somewhat different ]»lan. Each genus is givtm nielcr its 
Familv and ("Irdcr. and thev follow in the same succession in all 
tlip The nuiuher «'i’ ppeeies of e.n-li ■reiiii'i, iiiliahitiit'^ 

tlie region, i«! given a« nearly as can he asecrt.iim.'il ; hm in many 
ca«es this can only he a geneml n]niro\nnatii)n. The (li'iti’ihntiuii 
of the genera within the region, is tlu*n given with som»* detail ; 
and, lastly, the range of the genus heyoiid the rt'^riou is given 
in genentl terms, the wools “ Oriental,” “Kthiopi.an,” &c., being 
used for brevity, to indicate that the genus oi-curs uver a eou- 
siderahle part of such remmis. Genera which are re«tricteil to 
the region (or which are veri' cliaracteristic i»f it though just 
transgressing its limits) are given in ifftfirs ; while tliose which 
only just enter the region from another to which they really 
belong, are enclosed in parentheses — ( . . . ) thus. The genera 
are here numbered consecutively, in onler that the number of 
genera in each family or each oi-Jer, in the region, may Ihj re.'idily 
ascertained (by one process of subtraction), and thus compari- 
sons made with other regions or with any other urea. As the 
tables of birds would lie swelled to an inconvenient length by 
the insertion in each region of all the genera of Waders and 
Aquatics, most of which have a very wide range and would 
lia» e to be, repeated in several or all the regions, these have 
l)een omitted ; but a list lia.s been given of such of the genera 
ns are peculiar to, or highly characteristic of each region. 

As this is the first time that any such extensive tables of 
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distribution have been constructed for the whole of the Mam- 
malia and Birds, they must necessarily contain many errors of 
detail; but with all their imperfections it is believed they will 
jirovc very useful to naturalists, to teachers, and to all who take 
an intelligent interest in the wider problems of geography and 
natural liistory. 



(IIAPTICK X. 

THE rAL-r.ARCTIC RElilON'. 

Tins region is of iininense extent, cuinprising all the teiiiiicratc 
j)urtioiis of the groat eastern continents. It thus cxieiuls from 
the Azt»re3 and Canary Islands on tlie west to JajKiii on ihe 
a distance not fur slmrt of half the ciicuiiifeivncu of the 
^luhe. Yet so great is the zoological unity of this va.st trad, 
that the majority of the genera (»f animal'^ in euuntries so far 
removed as Great Ilrilaiu and Northern Ja]inn are identical. 
Throughout its northern lialf the animal 2iroduetions of the 
Pahearctic region ai*e V(*ry unifonu, excei»t that the vast elevated 
deseit-rcgions of Central Asia j»ossess some characteristic forms; 
hut ill its southern i)orlioii, we find a warm district at csicIj ex- 
tremity witli somewhat contrasted features. On llie west we liavc 
the rich and luxuriant ileditermneaii suh-reginii, jiossessing many 
]>eculiar forms of life, as well as a few uliich ai*e more esjieciallj' 
characteristic of the Ethiojiiaii region. On the east we liave the 
fertile ]daius of Nortlicrn China and tlic rich and varied islands 
of Jaiian, posses.-siiig a veiy distinct set of peculiar forms, with 
others helcuiging to the Oriental legion, into which this j»art of 
the Pala-arctic region ixicrges gradually as w'e niipronch the 
Tropic of Cancer. Thus, the countries roughly indicated by the 
names — Northern Euroj^e, the Mediterranean district. Central 
and Northern Asia, and China with Ja^ian — ^liave each well- 
marked minor characteristics which entitle them to the rank of 
sub-regions. Their boundaries are often indefinable ; and those 
here adopted have been fixed ii])on to some extent by considera- 
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tious of convenience, de])eiidciit on custom and on the more or 
less perfect knowledge we of some of the intervening 

countries. 

Zoolinjkal Clumati'r inline of the Pula di'ctk Pcf/ion. — The rahe- 
nrctic region has repr(‘.sentatives of tliiity-iive families of 
inaninialia, lifty-five of hinl.s tweiitj'-five of reptiles, nine of 
amphibia, and thirteen of freshwater fishes, (‘omparin** it witli 
the only other wholly temperate region, tlie Xearctic, we find a 
iiiiieh greater variety «»f types of mamnialia and birds. This 
may be due in ])art to its greater area, but more, ]ir«)liably, 
to it.s southern boundary being c*»nterminons for an enonnoiis 
distance with two trojiical regions the Kthiopeaii and Oriental ; 
whereas the X(*arelie has a comparatively short southern bound- 
ary conterminous with the Xeotr*»pical region only. This is so 
very important a dilVerenee. that it is rather a matter of surprise 
that the two north temperate regions shouhl not be more une<iual 
in the number of their higher vertebrate forms, than they 
actual]} are. 

It i'^ also to the inteiblendiiig of the rahearctic with the two 
adjacent tiopieal regions, that we must attribute its posse>fcii‘U 
of so few jieculiar family grou]>s. These are only three ; two 
of rej)tile.s TruijnmqihUla' and OjJiif'/nvf and one of fishes, 
Comrjthun'rhc. The number of peculiar geneia is, however, con- 
siderable, as the following enumeration will show. 

Momnudiu. — The nnuikey of (Jibrallar and Xorth Africa, and 
an allied species found in Jaiuui, are now considered to belong 
to the extensive eastern genus Mamnis. The former, however, 
is peculiar in the entire absence of the tail, and has by many 
naturalists, been held to fonu a distinct genus, Inimsi, confined 
to the l*alta*aretic region. 

Of bats there are one or two genera {Burlastelliis, Plccoiuft) 
which seem to be iiiaiiily or wholly Paliearctic, but the classifi- 
cation of these animals is in such an unsettled state that the 
distribution of the genera is of little importance. 

In the next onler, Insectivora, W'e have almost the entire 
family of the liloles confined to the region. 2\dpa just enters 
Northern India ; and Urotrichus is common to Jaiian and North- 



182 


ZOOLOGICAL GEOGRAPHY. 


[fast 111. 


Westem America, but the lemaiuing genera, six in number, are 
all exclusively Pahearctic. 

Among Carnivora we have Kyctereutes, the curious racoon-dog 
of Japan and Xorth-Eastem Asia ; Lutroneetes, an otter peculiar 
to Japan ; and the badger (Jfe/i‘s), which ranges over the whole 
i-egion, and just enters the Oriental region as fur as Hongkong; 
jSiluropm, a curious form of the Himalayan panda, inhabiting 
the high mountains of Eastern Thibet ; and rduyitut, a genus of 
seals, ranging from the shores of Aladeiia to the Black Sea. 

The Uugulata, or hoofed animals, are still more productive of 
forms peculiar to this region. First we have the Camels whose 
native home is the desert region of Centr.'il and Western Asia and 
Northern Africa, and which, even in their domesticated condition, 
are confined almost wholly within the limits of the Pahearctic 
region. t)f Heer wc have six peculiar genera, Uuuiu and Cupredus 
found in Europe, with Eluphodm, Lophutruyus, IlydfoiKdcif, and 
Mosehas, coufiued to Xorthern China and Mongolia. Tlie great 
family Bovidse — comprising the oxen, sheep, goats and antelopes 
— ^furnishes no less than seven peculiar Paleearctic genera. 
These are I’oiph/tyus, the yak of Thibet ; Adihu', a well-known 
antelo2>e of Northern Africa and Syria ; Procapra, Pantho- 
lops and Budvreas, antclopine genera iieculiar to Thibet and 
Mongolia; yf’AhJiupieapm (the chamois), and the extrooidinary 
large-nosed antelojte Saiyn, confined to Europe and Western Asia. 
Besides these we have Capra (the wild sheep and goats), all the 
numerous .species of which, except two, are exclusively Palaearctic. 

Coming to the ItoJents, tve have again many peculiar forms. 
Of Murida: (the mouse and rat tribe), M-e have six peculiar 
genera, the more important being Crieetvs, WumhurHys Smin- 
thiiis, and Myoiqxdax. Of Spalacidae (mole-rats) both the Pale- 
arctic geneT&rBUobitis and Spalax, are peculiar. Ctmodaetylus, 
a genus of the South American family Octodontide, is found 
only in North Africa. To these we may add Myorus (the 
dormice) and Layvmya (the pikas or taU-less hares) as essentially 
Palearctic, since but one species of each genus is found be- 
yond the limits of the region. 

Birds. — It appears to have been the opinion of many natural- 
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ists tliat tlie Paliuarctic region could not be well characterised by 
its peculiar genera of birds. In Mr. Sclater’s celebitited paper 
already referred to, he remarks, “ It cannot be denied that the 
ornithology of the Pidicaretic region is more easily characteiised 
by what it has not than by what it has,” and this lias been quite 
recently quoted by Mr. Allen, in his essay on the distribution 
of Xorth American birds, as if it represented our present know ■ 
ledge of the subject. lUit, thanks to the labours of Dr. 
Jenlon, Mr. Swinhoe, I’ere David and othere, we have iiour 
leanit that a large number of birds included in the Indian 
list, are either mere winter emigrants frem Central Asia, or only 
inhabit the higher ranges of the Himalayas, and tlius really 
belong to the Pahearetic region. The result is, that a host of 
genera are now seen to be either exclusively or characteristically 
Palrearctic, ami we have no further diliieulty in giving positive 
ornithological characters to the region. In the tables appended 
to this cha])ter, all tliese truly Pahearetic genera will be found 
])rintcd in italics, with an indication of their distribution, which 
will sometimes be found more fully given under the res]^>ective 
families in the third part of this work. Ilelerring to this table 
fur details we shall here summarise the results. 

Of the iSylviidm or warblers, no less than fourteen genera are 
either exclusively or characteristically Palmarctic, of which 
Locustella, Si/lvio, Curruca and Erithacus are good examples. 
Of the oriental family Timaliidm, the genus Pterorhinus is Poise- 
arctic. Of Panuridm, or reedlings, there are four peculiar genera 
(comprising almost the whole family) ; of Oerthiidi^ or creepers, 
one — Tichodroma — which extends soutliward to the Abyssinian 
highlands. Of Paridse, or tits, one — Acrcdula ; of Cori’idse, or 
crows, four — Pica (containing our magpie) being a good example; of 
Fringillidse, or finches and buntings, twelve,amongwhich.<lcan^A», 
Pi/rrhula and Eniberiza are good illustrations ; of Alaudidse, or 
larks, there are two peculiar genera. Leaving the Passeres we next 
come to peculiar forms among the gallinaceous birds : Syrrliaj^es 
among the Fteroclidse or sand grouse ; four genera of Tetraonidse or 
grouse and partridges, and five of Fhasianidse or pheasants, com- 
prising some of the most magnificent birds in the world. Lastly 
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among the far- wandering aquatic biixls we have no less than live 
genera which are more especially rahvarctic, — Orff/ifoimirif, the 
corn-crake, and Otis, the great bustard, being typical exanii>les. 
We maj’' add to these, several genera almost coiitiued to tliis 
i*egion, such as Gtfrntfmt (jays), Friiujilla (true finches), Yinu 
(wrynecks) and some others ; so that in proportion to its total 
generic forms a very large number are found to be i)cculiar or 
characteristic. 

This view, of the high degree of speciality of the Pahcarclic 
region, will no flouht be objected to by some naturalists, on tlie 
ground that many of the genera reckoned as exclusively 
raheaiotic are not so, but extend more or le-^s into (»ther regimis. 
It is well, therefore, to consider what principles should guide us 
in a matter of this kind, esjiecially as we shall liave to ajiply 
the same rules to each of the other regions. We mav reiiiaik 
tirst, that the limits of the regions themselves are, when nut 
fomed hy the ocean, .somewhat arbitraiy, depending on the 
average distiibntion of a number of characteristic fni'iiis; a:id 
that slight local peculiarities of soil, elevation, or elinuile, may 
cause the species of one region to penetrate more or less deeply 
into another. The land boundary between two regions will btj, 
not a dehned line but a neutral tenltory of greater or less 
width, within which the forms of both regions will iutermiiigh- ; 
and this neutral territory itself will merge imperceptibly into 
both regions. So long therefore, as a species or genus docs nut 
permanently reside considerably heyoiicl the 2>ossiblc limits of 
this neutral territory, we should not claim it as an inhabitant 
of the adjacent region. A consideration of perhaps more im- 
j)ortance arises, from the rar}ing extent of the range of a gciiu.s, 
over the area occujued hy the region. Some genera are repre- 
sented by single species e.\isting only in a very limited area ; 
others by numerous species' which occupy, entirely or very 
nearly, the whole extent of the region ; and there is every inter- 
mediate grade between these extremes. Now, the small local- 
ised genera, are alw'ays reckoned as among the best examples 
of t3T)es peculiar to a region ; while tlie more wide-spresad groiqis 
are often denied that character if they extend a little beyond 
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tlie supposed regional limits, or send one or two, out of a large 
number of species, into adjacent regions ; yet there is some 
reason to believe that the latter are really more important as 
chaitictcrising a zoological region than the former. In the case 
of a single isolated s])ccics or genus we have a dying-out group ; 
and we have so many cases of discontinuous species of such 
gi-mips (<»f which Urotrichus in Japan and Lritish Columbia, 
Evpdes in Sumatni and New Guinea are examples), that it is 
quite as prebable as not, that any such isolated species has only 
beenme peculiar to the region by the recent extinction of an 
allied ibrm or forms in some other region. On the other hand, 
a genus consisting of numerous species ranging over an entire 
region or the greater part of one, is a dominant group, which 
has most likely been for .some time extending its range, and 
whose origin dates back to a remote period. The slight exten- 
sion of such a group beyond the limits of the region to which 
it Jnainly belongs, is probably a recent iilienomenou, and in that 
case cannot bo held in any degree to detract from its value as 
one of the i)eculiar fonus of that region. 

The most numerous examples of this class, are those birds of 
the temperate regions which in winter migrate, either wholly or 
partially, into atljacent warmer countries. This migration most 
likely begtin siiUsequent to the Miocene period, daring that 
gradual refrigeration of the temperate zones which cidminated 
in the glacial epoch, and which still continues in a mitigated 
form. Most of the genera, and many even of the species of 
birds which migrate southwards in winter, have therefore, most 
likely, always been inhabitants of our present Paltearctic and 
Nearctic regions ; permanent residents during worm epochs, but 
only able now to maintain their existence by migration in 
winter. Such groups belong -truly to the temperate zones, and 
the test of this is the fact of their not having any, or very few, 
representatives, which are permanent residents in the adjacent 
tropical regions. When there are such representative species, we 
do not claim them as peculiar to the Northern regions. Bearing 
in min d these various considerations, it will be found that we have 
been very moderate in our estimate of the number of genera 
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that may fairly be considered as exclusively or characteristically 
Palsearctia 

Septiles and Amphibia . — ^The Palaearctic region possesses, in 
proportion to its limited reptilian fauna, a full proportion of 
peculiar tj'pes. '\Ve have for instance two genera of snakes, 
EhinecMs and Hahfs ; seven of lizai-ds, Trit/onophis, Pmmmo- 
dromus, Hyalosavi-us, Seitiens, Ophiomofus, MeyulochiUis, and 
Phrynocephalua-, eight of tailed batrachians, Protcux, Sulaman- 
dra, Seiranota, Chioylos-ia, Hyiiobius, Onyehodactylus, Gtotriton, 
and Sicbohlia ; and eight of tail-less batrachians, Bombinutur, 
Pelobates, Pidocvit, Alytcs, Pclodytes, Dismyhtssug, Lapfiisu, and 
Latunia. The distribution of these and other Paliearctic genera 
win be found in our second vol. chap. xix. 

Ffcshmicr Fish. — About twenty genera of freshwater fishes 
are wholly confined to thi.« region, and constitute a feature which 
ought not to be overlooked in estimating its claim to the rank 
of a separate primary division of the earth. They belong to the 
following families : — I’ercida- (three genera), Accrina, Ptreannu, 
Aspfo ; Comephoridie (one genus), Cumrphorus, found only in 
Lake Baikal; Salmouida: (three genera), Bmehymystax, Lucio- 
trutta, and Plevoylossns ; Cyprinodontidee (one genus), Tfllia, 
found only in Alpine ]iools on the Atlas Mountains; Cyprinidat 
(thirteen genera), Cypi'invs, Carassns, Puraphoxinus, Tinea, 
Achilognaihus, Bhodeus, Chondrodorm, Pmidoperilumpus, Oche- 
tdtius, Aspius, Alburnvs, Misgiimm, and Kemuchilm. 

Summary of Pcdaarctie Verlelrata. — Summarising these de- 
tails, we find that the Palaearctic region possesses thirty-five 
peculiar genera of mammalia, fifty-seven of birds, nine of 
reptiles, sixteen of amphibia, and twenty-one of freshwater 
fishes ; or a total of 138 peculiar generic types of vertebrata. 
Of these, 87' are mammalia and laud-birds out of a total 
of 274 genera of these groups ; or rather less than one-third 
peculiar, a number which will serve usefully to compare with 
the results obtained in other regions. 

In our chapter on Zoological Begions we have already pointed 
out the main features which diatiTignigb the Pahearctic from the 
Oriental and Ethiopian regions. The details now given will 
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strengthen our view of their radical distinctness, hy showing to 
how considerable an extent the former is inhabited by peculiar, 
and often very remarkable generic types. 

liutecis : lA'pidoidtu'n . — The Diurnal Lepidoptera, or butterflies, 
are not very abuudiint in species, their number being probably 
somewhat over 500, and these belong to not more than fifty genera. 
Hut no le&s than fifteen of these genei'a 01*0 wliolly confined to 
the region. Nine of the families are represented, as follows : — 

1. l)i(mi(hv; having only a single sjiecies in South Europe. 

2. S(iii/riiliv ; well represented, there being more than 1 00 species 
in Eiiiojie, and three jteeuliar genera. Xifmiihnlida: ; luther 
})Oorly represented, Europe having only aliout sixty species, but 
there is one jteeiiliar gi-nus. 4. Llhifthcida' ; a very small family, 
rejireseiited by a single species occurring in South Euro2Je. 
5. Kviiiftihudir ; a rather small family, also having only one 
sjiecies in Eurojic, but which constitutes a j'cculiar genera. 
C. Li/avnido- ; an extensive family, fairly represented, having 
about eighty Euroiteau specie.s ; there are two peculiar genera 
in the I’ahearclie region. 7. Pifndtv ; rather i»oorly rcjtresented 
with thiity-two Eurojiean .sjieeies; two of the genera ai-e, how- 
ever, ]ieouliar. 8. rapUioaida' ; very poorly represented in 
Eureiie with only twelve sjiecies, but there are many more in 
Siberia and Jajuin. No less than five of the small number of 
genera in this family are wholly confined to the region, a 
fact of much importance, and which to a great extent redeems 
the character of the I’almaretic region as regal'd this order of 
insects. Their names are MtsapUi, Hypennnestra, Doriiis, 
ikrieiiius, and Thais; and besides these we have Paiiumius — 
the "Apollo” butterflies — highly characteristic, and only found 
elsewhere in the moiuitoins of the Nearctic region. 9. Hes- 
im'ida, ; i»oorly repi-escnted with about thirty European species, 
and one ])ccnliar genus. 

Four fiiniiliws of Sphingina occur in the Palsearctic r^ion, 
and there axe sevei'al peculiar genera. 

In the Zygoenida. there are two exclusively European genera, 
and the extensive genus Zygayaa is itself mainly Palaiarctic. 
The small family Stygiidee has two out of its three genera 
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confined to the Pala-arctic regioiL In the JEgeriiila: the genus 
uEgeria is mainly Pahearctic. The SpJiingidfP have a u’ider 
general range, and none of the larger genera are peculiar to any 
one region. 

Coleoptera. — Tlie Pahvarctic region is the richest portion of 
the glohe in the great family of Carahidtr, or ])redacious ground- 
beetles, about jO of the genera being confined to it, while many 
others, including the magnificent genus Carahus, have here tlieir 
highest development. While several of the smaller genera are 
confined to the eastern or western sub-regions, most of the larger 
ones extend over tlie whole area, and give it an unmistakable 
aspect; while in passing from east to west or ivo-irmf, allied 
s])ecies and genera replace each other with considerable regu- 
larity, exce]it ill the e.vtreme south-east, where, in Chinn and 
Japan, some Oriental forms appear, as do a few Kthiopian types 
in the south-west. 

Cicindelidae, or tiger-beetles, are but poorly reinvsentod by 
about 70 species of the genus Ckliidda, and a single Tt irovlm 
in South Europe. 

Lucanidie, or stag-heetles, are also poor, there being re])resen- 
tatives of 8 genera. One of these, yEmlus (a single s]iecies\ 
is peculiar to South Europe, and two others, CladogiiuthuH and 
Cyelopthalmus, are only represented in Jiiiian, China, and Thibet. 

Cetoniidse, or rose-chafers, are represent c‘d by Id genera, 
two of which are peculiar to South Europe {Tropinota and 
Seteroenemis), while Stalagmowma, raiigiug from Persia to 
Nubia, and the fine Dicranocephahts inhaldtiug North China, 
Corea, and Nipal, may also he considered to belong to it. The 
genera Trichius, Gnorimits, and Osmoderma are confined to the 
two north temperate regions. 

Buprestidsc, 'or metallic beetles, are rather abundant in the 
wanner parts of the region, 27 genera being repn^sunted, nine 
of which arc peculiar, lly far the larger portion of these are 
confined to the Mediterranean sub-r^ion. A considerable 
number {Jso inhabit Japan and China. 

The Longicoms, or loiig-horncd beetles, are represented by 
no less than ISfi genera, ."»1 of w’hich are peculiar. They are 
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iiuicli more abundant in the soulbeni than tlie northern half 
of the region. Several Oriental genera e.\tend to Japan and 
Korth China, and a few Ihliiopian genera to North Africa. 
Thirteen genera are confined to the two north tcuipei'ate regions. 
Si'VCRil laige genera, such as Dorcadion (loJ species), Phytcceia 
(K."> species), J‘vfionochn:nts (22 sjieeies), Ar/opanthia (22 species), 
and JfN/v/v/s (7 .speeie.s). are allogcllier peculiar to the Palse- 
arctic region ; and with a ]irci)ondernnce of Lejdura, Grammop- 
(tru, UtiiUHiiriiii, and sc'veral otliers, stmngly characterise it as 
distinct from the Nearctic and Uiiental regions. 

Tlie otlier families which are well developed in the rala}ai'ctic 
regions, aiv. the Stajdiylinidje or rove-beetles, Silpliidte or 
bniying-beetles, llisteridie or mimic-beetles, Nitidulidte, Apho- 
diitla-, Coiiri<l.e (espeeially in South Europe), Geotrupidaj or 
dung-beetles, ^lelolontliida* or chafers, Elateridie or click- 
beetles, the various families of Malacodenus and Heteromera, 
ospeciallj' rimeliida- in the Meditemnean sub-region, Curculion- 
ida- or weevils, the riiytoplmga or leaf-eaters, and Cocinellidte 
or lady-birds. 

The number of species of f'oleoptera in the western part of 
the l’..l:earct ic region is about 1.‘>.0U0, and there are probably 
not more than 2,()00 to add to this number from Siberia, 
.Ta]ian, and North China ; but were these countries as well 
c.\j>lored as Eurojie, we may cxjtect that they would add at 
least r-,0t)0 to the nundier above given, raising the Pala?arctic 
(-'oleojiterous fauna to 20,0tl0 sitecies. As the total number of 
species sit present known to exist in collections is estimated (and 
]ierhaps somewhat over-e.stiinated) at 7i>,000 species, we may 
be sure that Avere the AA'hole earth as thoroughly investigated 
as Europe, the number Avould be at least doubled, since we 
cannoi suppose that Etirope, with the Mediterranean basin, can 
contain more than one-lifth of the Avhole of the Coleoptera of 
the globe. 

Of the otlier orders of insects we here say nothing, because in 
their case much more than in that of the Coleoptera and lepi- 
doptera, is the disproportion enormous between our knowledge of 
the European fauna and that of almost all the rest of the globe. 
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They are, therefore, at present of comparatively little use for 
purposes of geographical distribution, even •were it advisable 
to enter into the subject in a work which will, ]K?rhapR, be too 
much overburdened with details only of interest to specialists. 

LaTul Shells. — These are veiy numerous in the warmer parts 
of the region, but eomiwratively scarce towanls the Nortli. 
South Europe alone possesses over GOO species, whereas there are 
only 200 in all Xorthem Europe and Asia. The total nuniltcr 
of species in the whole region is probably about l.2ri0, of which 
the great majority are Ilelicidto; the Operculaied families Iwing 
very poorly represented. Several small genera or sub-genera 
are peculiar to the region, as TcsUiecUa (West Europe and 
Canaries); Lcvcoehroa (Mediterranean district) ; Aeirvla (Europe); 
Craspednpmna (Atlantic Island.s) ; Leonia (Algeria and Spain) ; 
Pomntias (Europe and Canaries) ; Cceina (Mong(dia). The largest 
genera are Helie and ClfmsiUa, which together comprise more 
than half the species; rtipi, very numerous; JJulimns ai:d 
Adiatina in moderate numbers, and all the rest small. 
ffclir, is the only genus which contains large and hamlsome 
species; BnUmvs and so magnificent in tropical coun- 
tries, being here represented by small and obscure forms only. 
Datidebardia is confined to Central and South Europe and New 
Zealand ; Ghuidina is chiefly South American ; HynlUm is only 
American and European ; Bnliminvs ranges over all the woibl 
except America ; and the other European genera of Helicidm are 
■widely distributed. Of the Oirerculata, Cydotvs, (’ydnphorvx, 
and Pvpina extend from the Oriental region into JajKin and 
Xorth China ; Ivdoria is found in Algeria and the West Indies ; 
Hydroeenn is widely scattered, and occurs in South Europe and 
Japan. The genera of freshwater shells are all widely dis- 
tributed. 


The PALAiAEcnc Sub-beoions. 

The four sub-regions which arc here adoptetl, have been 
fixed upon as those which are, in the prc.sont state of onr know- 
ledge, at once the most natural an»l the only practicable ones. 
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No doubt all of them could he advantageously again sub- 
divided, in a detailed study of the geographical distribution of 
species. But in a general work, ■which aims at treating all parts 
of the w’orld witli equal fulness, and which therefore is confined 
almost wholly to the distribution of families and genera, such 
further subdri-ision •would be out of place. It is even difficult, 
in some of the classes of animals, to find peculiar or even 
characteristic genera for the present sub-regions ; but they all 
have well marked climatic and physical differences, and this 
leads to an assemblage of species and of groups which are suffi- 
ciently distinctive. 

I. Central and Xorthcni Europe. 

Tliis sub-region, which may ^lerhaps be temed the “European,” 
is zoologically and botanically the best known on the globe. It 
can 1)6 pretty accurately defined, as bounded on the south by 
the Pj’renees, the Alps, the Bjilkans, the Black Sea, and the 
ChucuSus range ; and by the Ural ^Fountains, or perhaps more 
correctly the valley of the Irtish and Caspian Sea, on the east ; 
while Ireland and Iceland are its furthest outliers in the west. 
To the north, it ineigcs so gradr»ally into the Arctic zone that 
no demarcation is possible. The great extent to which this 
sub-region is interpenetrated by the sea, and the prevalence 
of ■westerly winds bringing warmth and moisture from an ocean 
influencol by the gulf-stream, give it a climate for the most 
part genial, and free frem extremes of heat and cold. It 
is thus broadly distinguished from SiWia and Northern 
Asia generally, where a more extreme and rigorous climate 
prevails. 

The whole of this sub-region is well watered, being pene- 
trated by rivers in every direction ; and it consists mainly of 
plains and undulating country of moderate elevation, the chief 
mountain ranges being those of ScandinaAda in the north-west, 
and the extensive alpine system of Central Europe. But these 
ore both of moderate height, and a very small portion of their 
surface is occupied either by permanent snow-fields, or by 
barren uplands inimical to vegetable and animal life. It is. in 
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fact, to these, and the numerous lesser mountains and hills 
■which everywhere diversify the surface of Eurojre, that the 
variety and abundance of its animal life is greatly due. They 
afford the perennial supplies to rivers, and furnish in tlieir 
valleys and ever varying slopes, stations suited to every form 
of existence. A considerable ai-ea of Central Europe is oc- 
cupied by uplands of moderate elevation, a comparatively 
small portion being flat and marshy plains. 

Most of the northern and much of the central portions of 
Europe are covered with vast forests of coniferous trees ; and 
these, occu2n*ing as they do those tracts where, the winter i.s 
most severe, supjdy food and shelter to many animals Avho could 
not otherwise maintain their exi«teucc. It is probable that 
the original condition of the greater part, if not the whole, of 
temperate Europe, except the flat marshes of the river valleys 
and the sandv downs of the coa-t, was that of woodland and 
forest, mostly of deciduous trees, but with a jilentifiil adinixtui'c 
of such hartly evergreens as holly, ivy, jirivet, and yew. A 
sufficient proportion of these iirimeval tvoods, and of artiflcial 
jdautations which have rejilaeed them, fortunately remain, to 
jjreserve for us most of the interesting fonns of life, which 
were develo]icd before man had so greatly modified the surface 
of the earth, and so nearly exterminated many of its original 
tenants. Almost exactly in proportion to the amount of 
Avoodland that still remains in any part of Earojie, do we 
And (other things being equal; the abundance and variety 
of wild animals; a iiretty clear indication that the original 
condition of the country was essentially that of a forest, a 
condition which only now exists in the thinly inhabited regions 
of the north. 

Although'the sub-region we are considering is, for its extent 
and latitude, richly peojded Avith animal life, the number of 
genera altogether peculiar to it is not great. Tlicre are, howev'er, 
seA'eral which are A'ery characteristic, and many species, both 
of the smaller mammalia and of birds, arc AA’holly restricted 
to it 

Mammalia . — ^The genera wholly confined to this sub-region are 
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only two. Myogah. tlie desman, is a curious long-snouted 
Insectivorous animal somewhat resembling the water-rat in its 
habits. Tliere are two species, one found only on the banks of 
streams in the French Pyrenees, the other on the great rivers of 
Southern Russia. The other peculiar genus, Rnpicapra (the 
chamois of the Alps), is found on all the high mountains of 
Central Europe. Almost peculiar are Sjmlax (the mole-rat) 
found only in Eastern Europe and 'Western Siberia; and Saiga, 
an extraordinary large-no«5ed antelope which has a nearly 
similar distribution. Highly chamcteristic forms, which inhabit 
nearly every part, of the sub-region, are, Talpa (the mole), 
JEri/iarci/a, (the hedgehog), Sorej‘ (the shrew), Afelcs (the badger), 
Ursiis (the bear), Canis (the wolf and fox), Mnstela (the weasel), 
Lvtra (the otter), Arvicola (the vole), Myoxus (the dormouse), 
and Lppu^ (the hare and rabbit) ; while (the wild bull) was, 
until exterminated by man, no doubt equally characteristic- 
Other genera inhabiting the sub-i*egion will be found in the list 
given at the end of this chapter. 

Birds. — It is difficult to name the birds that are most charac- 
Teristic of this sub-region, because so many of the most familiar 
and abundant are emigrants fixmi the south, and belong to 
groups that have a dilferent range. There is perhaps not a 
single genus wholly confined to it, and very few that have not 
equal claims to be placed elsewhere. Among the more charac- 
teristic ^^e may name Tardus (the thrushes), Sylvia (the war- 
bhu’s), Paniirus (the reedling) Paras (the tits), Aafhits (the 
jiipits), MotaviUa (the wagtails), which are perhaps more abun- 
dant here than in any other part of the world, Emheriza (the 
buntings), PIcctropliancs (the snow buntings), Passer (the house 
sparrows), Ltina (the crossbills), Linota (the linnets), Pica (the 
magpie'*), Tefrao (grouse), Lagoims (ptarmigan) and many others. 

I am indebted to Mr. H. E. Dresser, who is personally ac- 
quainted with the ornithology of much of the North of Europe, 
for some valuable notes on the northern range of many Euro- 
I)ean birds. Those which are characteristic of the extreme 
Arctic zone, extending beyond 70® north latitude, and toler- 
ably abundant, are t\vo falcons {Faleo gyrfalco and F. peregrinvn ) ; 

o 
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the rough-legged buzzard {Archihuteo lagopiis) ; the snowy owl 
{Xyctea scandiaca) ; the raven {Corvm corax^ ; three buntings 
{Emheriza se1iccnicidu% Plcctrophincn nival is and 1\ caharata) ; a 
lark (fitocorys dl pest vis) ; several pipits, the most northern being 
Anthiis ccrvinus] a wagtail {Bmhjtcs cin€rcocapiIIa)\ a di 2 )per 
{Cinchis melnnogaster) \ a warbler {Cyanccnift snvcirn)\ the 
\rheatear (Saxicola amnnthi) ; and two jitarniigans (Lagopns 
alhus and L. salivdn^. IVIost of these birds arc, of course, only 
summer visitors to the Arctic regions, the only siiecies noted as 
a permanent resident in East Finmark (north of latitude 70") 
being the snow-bunting {Plcitrophnus nmilis). 

The birds that are characteristic of the zone of i)inc forests, 
or from about Gl’ to 7U‘ north latitude, are very numerous, and 
it will be sufficient to note the genera ami the number of 
species (where more than one) to give an idea of the ornitho- 
logy of this part of Europe. The birds of prey are, Fah o (three 
species), Astnr (two species). Bn fro, Pandwn^ Snrniff, BnU), 
Syrninm, Asio, Xyctaln. The chief Pjisserine biiils are, To/vv/s 
(two species), Pica, Gn.rrulns (two species), Xnvifmgtt, liornhy- 
cilia, Hirnndo (two species), Mnnclcnpa (two species), Lanina, 
Stimivs, Passi-r (two species), Pyvrhnla, Cfr/ptnlt/rm, Loxia (two 
species), Pmirola, Fringilla (eight sj^ecies), Emhrriia (five 
^p^ii\^i),Alaudn, Anthus, Tnrdns (five species), Pmi in- 
cola Aev^^ntor, Sylvia (four species), 

(two species), Acroccjyhalus, Troghdytes, and Purns (six species). 
Woodpeckers are abundant. Pirns (four species), GWinns, and 
Yuiix. The kingfisher (Alcrdo), goatsucker {Ctqyriniulgns), and 
swift (Cypselns) are also common. The wood-pigeon (Cohnnha) 
is identiful. The gallinaceous birds are three grouse, Tvtrao (two 
species) and Bonasa^ and the common quail {Cotarnir). 

The reiiiaining genera and species of temperate or north- 
European birds, do not usually range beyond the region of 
deciduous trees, roughly indicated by the parallel of GO"" north 
lauitude. 

Plate /. — Illustrating tlve Zoology of Central Europe . — 
Before considering the distribution of the other classes of 
vertebrata, it will be convenient to introduce our first illustra- 
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tion, wliicli represents a scene in the Alps of Central Europe, 
\v’itli figures of some of the most cliaracteristic Mammalia 
and Birds of this sub-region. On the left is the badger 
{Mc/rs Taxus) one of the weasel family, and belonging to a 
genus wliich is strictly Palaiarctic. It abounds in Central and 
Northern Europe and also extends into North Asia, but is repre- 
sented by another species in Thibet and by a third in Japan. 
The elegantly-formed creatures on the right are chamois [livjti- 
cajtra iraynti), almost the only European antelojies, and wdiolly 
contiiied to the higher mountains, jfroni tlie Pj-renees to the 
Carpathians and the Caucasus. The chamois is the only 
s])ecies of the genus, and is thus perhaps the most characteristic 
Euroi»ean mammal, llie bird on the left, above the badgers, is 
the Ali)ine chough, (Frcf/ihis 2W^'ftoco7'nx), It is found in the 
high mountains from the Alps to the Himalayas, and is allied 
to the Corni>h chough, \ihich is still found on ouj south- 
j\L coasts, and which ranges to Abyssinia and North 
China. The Alpine chough differs in having a shorter bill of 
an orange colour, and vermilion red feet as in the other 
species. In the foregi-ound are a pair of ruffs {Machetes pugnax) 
belonging to the Scoloj^acidje or snipe family, and most nearly 
allied to the genus Tringa or sandpiper. This bird is remark- 
able for the fine collar of plumes wdiich adorns the males in the 
breeding season, when they are excessively pugnacious. It is 
the only species of its genus, and ranges over all Europe and 
much of Northern Asia, migrating in the winter to the plains of 
India, and even down the east coast of Africa as far as the 
Cape of Good Hope ;• but it only breeds in the Palfearctic 
region, over the greater jiart of which it ranges. 

Reptiles amd Amphibia , — There are no genera of reptiles 
peculiar to this sub-region. Both snakes and lizaixls are compara- 
tively scarce, there being about fourteen species of the former 
and twelve of the latter. Our common snake {Tropidonotus 
nairix) extends into Sw^eden and North JRiissia, but the viper 
(ViperiLs berus) goes further north, as far as Archangel (64** N.), 
and in Scandinavia (67** N.), and is the most Aintic of all known 

0 2 
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snakes. Of the lizards, Laccrta stirpinm (the sand lizard) lias 
the most northerly range, extending into I’oland and Nortliern 
Bussia; and Angitis fragilis (the blind or slow-worm) has almost 
an equal range. 

Amphibia, being more adapted to a northern climate, have 
acquired a more special development, and thus several forms 
are peculiar to the Xortli European sub-region. Most remarkable 
is Proteus^ a singular eel-like aquatic creature with small legs, 
found only in the subterranean lakes in Carniola and t'arinthia ; 
AlytcSf a curious toad, the male of which carries about the eggs 
till they are hatched, found only in Central Europe from 
France to the east of Hungary ; and Pelodi/fcs, a frog found only 
in France. Frogs and toads are yeiy abundant all over Eu7oj>e. tlie 
common frog (Sana temporaria) extending to the extreme north. 
The newts {Triton) are also very abundant and widely spread, 
though not ranging so far north as the frogs. The genera Bom- 
binator (a toad-like frog), and Hgla (the tree frog) are also com- 
mon in Central Europe. 

Freshwater Fish. — Two genera of the perch family (IVrcidie) are 
peculiar to this sub-region, — Pcrcnrina, a fish found only in the 
river Dniester, and Aspro, confined to the rivers of ('entral 
Europe. Of the very characteristic forms are, Gashrosfrv'i 
(stickle-hack), w'hich alone forms a peculiar family — Gastei’os- 
teidse ; Perca^ Acerina and Lucioperca^ genera of the perch family ; 
Silurtts, a laige fish found in the rivers of Cenrtal Europe, of 
the family Siluridse ; Fsox (the pike), of the family Esocidie ; 
Cyprintis (carp), Gdbio (gudgeon), Zeuciscus (roach, chub, dace, 
&c.). Tinea (tench), AlrarMts (bream), Alburnus (bleak), Cobitis 
(loach), all genera of the family Cyprinidm. 

Insects — Lepidqptera. — No genera of butterflies are actually 
confined to this sub-region, but many are characteristic of it. 
Pamassius, Aporia, Leucophasia^ Colias, Melitcea^ Argynnis, 
Vanessa, Limenitis, and Chionobas, are all very abundant and 
widespread, and give a feature to the entomology of most of the 
countries included in it. 

Coleoptera . — This sub-region is very rich in Carabidse; the 
genera Maphrus, Ndnria, Carcibm, Cyehnts, Pterostichtis, Amara, 
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Trechus and Pcniplius being especially characteristic. Staphy- 
liiiidic abound. Among Lamellicorns the genus Aphodius is 
most characteristic. Ihqirestidie are scarce ; Elateridse more 
abundant. Among Malacoderms Tclephorus and Malachius are 
cliaracteristic. Curculionidsc alioiind : Otiorhyuchtbs^ Omias^ 
Urirliinus, Bagoufi, Rhynvhitcs and Ceutorhynclius being very 
cliaracteristic genera. Of Longicorus Callidium, Dorcadion^ 
royonocharus, Povhyta and Lvptava are perhaps the best re- 
presentatives. Domcia, Crioceri% Chrysomcla, and AHica, are 
typical Pliytojihaga; while Cocvinclla is the best representa- 
tive of tlie Securiiialpcd. 

liorth Earoiimn Islands , — The British Islands are known to 
have been recently connected with the Continent, and their 
animal productions are so uniformly identical w’ith continental 
species as to require no special note. The only general fact of 
importance is, that the number of species in all groups is much 
less than in continental districts of equal extent, and that this 
number is still farther diminished in Ireland. Tliis may be 
accounted for by the smaller area and less varied surface of the 
hitler island; and it may also be i)artly due to the great extent 
of low land, so that a very small depression would reduce it 
to the condition of a cluster of small islands caj^able of sup- 
jiorting a very limited amount of animal life. Yet furtlier, if 
after such a submergence had destroyed much of the higher 
forms of life in Great Britain and Ireland, both w^ere elevated so 
as to again ibrm 2 )art of the Continent, a migration would com- 
mence by wdiich they would be stocked afi’esh ; but tliis migra- 
tion w*ould be a w^ork of time, and it is to be expected that 
many S{)ecic8 would never reach Ireland or would find its exces- 
sively moist climate unsuited to them. 

Sonie few British species differ slightly from their continental 
allies, and are considered by many naturalists to be distinct. 
This is the case wdth the red grouse {Lagopm scotiem) among 
birds ; and a few of the smaller Passeres have also been found 
to vary somewhat from the allied forms on the Continent, show- 
ing that the comparatively short interval since the glacial period, 
and the slightly different physical conditions dependent on 
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insularitj, have snfBced to commence the \rork of specific 
modification. There are also a fev small land-shells and several 
insects not yet found elsewhere than in Britain ; and even one 
of the smaller Mammalia — a shrew (Sorcx niKtieiis), These facts 
are all readily explained by the former union of these islands 
with the Continent, and the alternate depressions and elevations 
which are proved by geological evidence to have occurred, by 
which they have been mora than once se]>arated and united 
again in recent times. For the evidence of this elevation and 
depression, the reader may consult Sir Charles Lyell’s Antiquity 
of Man. 

Iceland is the only other island of importance belonging to 
this sub-region, and it contrasts strongly with Great Britain, 
both in its Arctic climate and oceanic position. It is situated 
just south of the Arctic circle and considerably nearer Green- 
land than Europe, yet its productions are almost wholly European. 
The only indigenous land mammalia arc the Arctic fox {Canit 
lagopus), and the polar bear as an occasional visitant, with a 
mouse {Mus island ictis), said to be of a peculiar species. Four 
species of seals visit its shores. The binls are more interesting. 
According to Professor Newton, uinety-five species have been 
obser\'ed ; but many of these are mere stragglers. There are 
twenty-three land, and sevent}'-two aquatic birds and waders. 
Four or five are peculiar species, though very closely related to 
others inhabiting Scandinavia or Greenland. Only two or 
three species are more nearly related to Greenland birds than to 
those of Northern Europe, so that the Palsearctic character of 
the fauna is unmistakable. The following lists, compiled from 
a paper by Professor Newton, may be interesting as showing 
more exactly the character of Icelandic ornithology. 

1. Peculiar- species . — Troglodytes borealis (closely allied 
to the common wren, found also in the Faroe Islands) ; Faleo 
idandieus (closely allied to F. gyrfodco)', Lagopus idandorum 
(closely allied to L. rupesMa of Greenland). 

2. European species resident in Iceland . — Emheriaa nivalis, 
Conms eorax, Haliasetus aJbuAlla, Ballus aquatiem, ffeematopus 
ostredegus, Cygnusferus, Mergus (two species), Phalacoeorax (two 
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s]>ecies), Sula hmam, Larm (two species), Stercorarius catar- 
nicies, Puffinm anglorinii, Mecgulvs idle, llria (three species), 
Aha fonhi. 

3. Aiiiericaii species resident in Iceland. — Clangula islandica, 
Ifistrion has farqaafas, 

4. Animal visitants from Europe. — Tiirdm iliaciis, Ruticilla 
flf/tgs, Sa.rhola o'/ianthc, MotadUa alha, Anthvs pratemis, Linota 
Haar ’ui, Chdidon arhica, liiravdo radha, Falco ocsalon, Sarnia 
nf/ciea, Oias hrachyoias, Charadrias plarkilis, jEgialites hiaihula, 
Strcjmlas iafcrjtrcs, IViafaropas fulicarias, Totanus calidris, 
Liaiosn (sjiccies), Tringa (three species), Calidris arenaria, 
ihdUangu media, Xamcnias jihcropvs, Ardca cvicrea, Anser (two 
species), Bcrnhla (two s]»ecies), Anas (four species), Faligida 
wari/a, Havclda glacialis, Somuteria mollissima, CEdcniia nigra. 
Sterna laaerara, Rissa tridavtyla, Laras luccopteras, StcrcoraHus 
(two species), Fratcrcala artica, Colymhus (two species), Podh 
rcfis *vrnatas, 

o. Annual visitant from Greenland. — Falco caMicans, 

(J.— Former resident, now extinct. — Aha im 2 minis (the 
great auk). 

II, — Mcdi tcrrancu n Sah-regiun. 

This is by far the richest portion of the Palsearctic region, 
for although of moderate extent much of it enjoys a climate in 
which the rigours of winter are almost unknown. It includes 
all the countries south of the Pyrenees, Alps, Balkans, and 
Caucasus mountains ; all the southern shores of the Mediter- 
ranean to the Atlas range, and even beyond it to include the 
extra-tropical portion of the Sahara; and in the Nile valley 
as far as the second cataract. Further east it includes the 
northern half of Arabia and the whole of Persia, as well as 
Beluchistan, and perhaps Affghanistan up to the banks of the 
Indus. This extensive district is almost wholly a region of 
mountains and elevated plateaus. On the west, Spain is 
mainly a table-land of more than 2000 feet elevation, deeply 
penetrated by extensive valleys and rising into lofty moun- 
tain chains. Italy, Corsica, Sardinia, and Sicily, are all very 
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mountainous, and much of their surface considerably elevated. 
Further east we have all European Turkey and Greece, a 
mountain region with a comparatively small extent of level 
plain. Id Asia the whole country, from Smyrna through 
Armenia and Persia to the further borders of Afghanistan, is a 
vast mountainous plateau, almost all above 2000, and extensive 
districts above 5000 feet in elevation. The only large tract of 
low-land is the valley of the Euphrates. There is also some 
low-land south of tlie Caucasus, and in Syria the valley of the 
Jordan. In Xorth Africa the valley of the Xile and the coast 
plains of Tripoli and Algiers aro almost the only exceptions to 
the more or less mountainous and plateau-like character of the 
country'. Much of this extensive area is now bare and arid, 
and often even of a desert character ; a fact no doubt due, in 
great part, to the destruction of aboriginal forests. This loss 
is rendered permanent by the absence of irrigation, and, it is 
also thought, by the abundance of camels and goats, animals 
which are exceedingly injurious to woody vegetation, and are 
able to keep down the natural growth of forests. Mr. ^darsh 
(whose valuable work Man and yatvre gives much information 
on this subject) bdieves that even large portions of the African 
and Asiatic deserts would become covered with woods, and the 
climate thereby greatly improved, were they protected from 
these destructive domestic animals, which are probably not 
indigenous to the coontiy'. Spain, in proportion to its extent, 
is very barren; Italy and European Turkey are more woody and 
luxuriant ; but it is perhaps in Asia Minor, on the range of the 
Taurus, along the shores of the Black Sea, and to the south of 
the Caucasus range, that this sub-region attains its maximum of 
luxuriance in vegetation and in animal life. From the Caspian 
eastward extends a region of arid plains and barren deserts, 
diversified by a few more fertile valle}'8, in which the charac- 
teristic flora and fauna of this portion of the Palsearctic region 
abounds. Farther east we come to the forests of the Hindoo 
Koosh, which probably form the limit of the sub-region. 
Beyond these we enter on the Siberian sub-region to the north, 
and on the outlying portion of the Oriental region on the south. 
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In addition to the territories now indicated as forming part 
of the ]Mediten'anean sub-r^ion, we must add the group of 
Canary Islands oil' the west coast of Africa which seem to be 
an extension of the Atlas mountains, and the oceanic groups of 
Madeira and the Azores ; the latter about 1,000 miles from the 
eouliiient of Europe, yet still umuistakably allied to it both in 
their vegetable and animal productions. The peculiarities of the 
faunas of these islands will be subsequently referred to. 

It seems at first sight very extraordinary, that so large and 
M'ide a sea as the Mediterranean should not separate distinct 
faunas, and tliis is the moi-e reuiai'kable when we find how very 
deep the Mediterranean is, and therefore how ancient we may 
well suppose it to be. Its eastern portion reaches a depth of 
2,100 fathoms or 12,000 feet, while its western basin is about 
1,000 fathonis or 9,000 feet in greatest depth, and a considerable 
area of both basins is more than 1,000 fathoms deep. But a 
e.xamiiiation shows, that a comparatively shallow sea or 
submerged bank incloses Malta and Sicily, and that on the 
opposite coast a similar bunk stretches out from the coast of 
Tj-ipuli leaving a narrow channel the greatest depth of which is 
2i0 fathoms. Here therefore is a broad plateau, which an 
elevation of about 1,500 feet would convert into a wide extent 
of land connecting Italy with Africa ; wliile the same elevation 
would also connect Morocco with Spain, leaving two extensive 
lakes to rexrrescnt what is now the Mediterranean Sea, and afford- 
ing free communication for laud animals between Europe and 
North Africa. That such a state of things existed at a com- 
paratively recent period, is almost certain ; not orrly because a 
considerable number of identical species of mammalia inhabit Hie 
oj)posite shores of the Mediterranean, but also because numerous 
remains of three species of elephants have been found in caves 
in Malta, — ^now a small rocky island in which it would be im- 
possible for such animals to live even if they could reach it. 
Bemains of hippopotami are also found at Gibraltar, and many 
other n.Tiiinii.lB of African types in Greece ; all indicating means 
of communication between South Europe and North Africa which 
no longer exist. (See Chapter VI. pp. 113 — 115.) 
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Mammalia . — There are a few groups of Pahearctic Maminalia 
that are peculiar to this sub-region. Such are, Dania, the 
fallow deer, which is now found only in South Europe and Xortli 
Africa ; Pdammomj/if, a peculiar goims of Muiidie, found onl}' in 
Ilgypt and Palestine ; while Ctcimlacti/lus, a rat-like animal 
classed in the South American family Octoilontidio, inhabits 
Tripoli. Among characteristic genera not found in other sub- 
regions, are, Dysojm, a bat of the family Xoctilionidic; Macrot- 
eclidea, the elephant shrew, in Xorth Africa; Gtnetta, the 
civet, in South Europe; Herpetdes, the ichneumon, in North 
Africa and (?) Spain; Hyrtna, in South Euroiie; Gnz>'Un, Oryr, 
Alcephaivs, and Addax, genera of antelopes in North Africa 
and Palestine; Hyi-a-r, in Syria: and Hyxtri.r, the jtorcupine, 
in South Europe. Besides these, the camel and tlic horse 
were perhaps once indigenous in the eastern parts of the sub- 
region ; and a wild shee]) (Ovis musm»n) still inhabits Sardinia, 
Corsica, and the mountains of the south-east of Spain. The 
presence of the large feline animais — such as the lion, the 
leopard, the serval, and the hunting leopard — in North Africa, 
together with several other quadru^ieds not found in Euro]ie, 
have been thought by some natundists to i»rove, that this dis- 
trict should not form part of the Pala-arctic region. No doubt 
several Ethiopian groups and species have entered it from the 
south, but the bulk of its Mammalia still remains Paheaixaic, 
although several of the siiecies liave Asiatic rather than Euro- 
pean affinities. The Maeaevs iiinvuit is allied to an Asiatic 
rather than an African group of monkeys, and thus denotes an 
Oriental affinity. Ethiopian affinity is apparently shown by the 
three genera of antelopes, hy Herpedr^fVeadi \fy Macromelvhis ; but 
our examination of the Miocene fauna has shown that these were 
probably derived from Europe originally, and do not form any 
part of the truly indigenous or ancient Ethiopian fauna. Against 
these, however, we have the occurrence in North Africa of 
such purely Palaearctic and non-Ethiopian genera as Vrms, Meles, 
Pvtoriw, Sits, Cerms, Duma, Capra, Alaxstaga; together with 
actual European or West Asiatic species of Canis, Oenetta, Felts, 
Piftorius, Lvtra, many bats, Sorex, Croddvra, Cromop/us, Hyslrir, 
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Dipus, LcpvA, and Mus. It is admitted that, as regards every 
other group of animals, North Africa is Paleearctic, and the 
almve enumeration shows that even in Mammalia, the inter- 
mixture of what are now' true Ethiopian types is altogether 
insignificant It must he remembered, also, that the lion 
inhabited Gi-cece even in historic times, w'hile large carnivora 
were contenipoiiiry w'itli man all over Central Europe. 

Birds . — So many of the European bmls migrate over large 
portions of the region, and so many others liave a wide perma- 
nent range, that we cannot expect tn find more tlian a few 
genera, consisting of one or two species, eacli, confined to a sub- 
region; and such appear to he, Lusritiiola and FprqpJithalma, 
geuera of Sylviidse. But many are characteristic of this, as 
compai'ed with other I’alrearctic sub-regions ; such as, Bradyp- 
tetvs, Acdon, Dromoh'n, and Cercomela, among Sylviidse ; Crate~ 
ropus and 3falanoc€rcHS, among Timaliidc'e; Tdophonus among 
Laniidte; Certhdauda and Mirafra among larks; Pastor among 
starlings ; Upupa, the hoopoe ; Ilnhjron and CeryU among 
kingfishers; Tarnix and Caccahis among Gallinte, and the 
jiheasant as an indigenous bird ; together ^^'ith Gy2i3, Vultur and 
Kcoph'on, genera of vultures. In addition to these, almost all 
our summer migrants spend their winter in some part of this 
favoured land, mostly in North Africa, together with many 
species of Central Europe that rarely or never visit us. It 
follows, that a laigc proportion of all the birds of Europe and 
AVestern Asia are to be found in this sub-region, as will be seen 
by referring to the list of the genera of the region. Palestine 
is one of the remote portions of this region which has been 
well explored by Canon Tristram, and it may be interesting to 
give his summary of the range of the birds. We must bear 
in mind that the great depression of the Dead Sea lias a tropical 
climate, which accounts for the presence here only, of such a 
tropical form as the sun-bird {Neetarinea osea). 

The total number of the birds of Palestine is 322, and of 
these no less than 260 are European, at once settling the question 
of the general affinities of the fauna. Of the remainder eleven 
belong to North and East Asia, four to the Bed Sea» and thirty- 
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one to East Africa, wliile twenty-seven are peculiar to Talestiiie. 
It is evident therefore that an unusual number of East African 
birds have extended their range to this congenial district, but 
most of these are desert species and haidly true Ethiopians, 
and do not much interfere with the general Palsearctic character 
of the w'hole assemblage. As an illustration of how wide-spread 
are many of the Palaearctic forms, we may add, that seventy- 
nine species of land birds and fifty-five of water biitis, arc com- 
mon to Palestine and Britain. The Oriental and Ethio}>ian 
^QSOk Pyenonotus and A'ectarinca aie found here, while Bcssornis 
and Ihomolcca are characteristically Ethio]>iau. Almost all the 
other genera are Pahtarctic. 

Persia is another remote region generally associated with the 
idea of Oriental and almost tropical forms, but which yet undoubt- 
edly belongs to the Palaearctic region. Mr. Blanford’s recent 
collections in this country, with other interesting information, is 
summarised in Mr. Elwes’s paper on the “ Geographical Distri- 
bution of Asiatic Birds ” {Proc. Zool. Sue. 1873, p. C47). No less 
than 127 species are found also in Europe, and tliirty-seveu 
others belong to European genera; seven are allied to bii-ds of 
Central Asia or Siberia, and fifteen to those of North-East Africa, 
while only three are purely of Indian afiinitics. This shows a 
preponderance of nearly nine-tenths of Pahearctic forms, which 
is full}' as much as can be expected irr any country nuar the 
limits of a great region. 

Bjeptihi and AmphiMa. — The clinratal conditions being here 
more favourable to tliese groups, and the genera being often of 
limited range, we find some peerdiar, and several very interesting 
forms. Bhinechis, a genus of Colubiine snakes, is found only in 
South Europe ; Trogonophis, one of the Amphisbseiriairs — 
curious snakb-like lizards — is known only from North Africa ; 
Psantmosaurus, belonging to the water lizards (Varanidte) is 
found in North Africa and North-West India ; Psammodromw, 
a genus of Lacertidse, is peculiar to South Europe ; Hyalosawrus, 
bdonging to the family Zonuridm, is a lizard of especial in- 
terest, as it inhabits North Africa while its nearest ally is the 
OjdMsaurus or “ glass snake ” of North America ; the family of 
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the scinks is represented by Srijinus found in North Africa and 
Arabia. Besides these jS'cjffs, agenus of sand lizards (Sepidse) and 
Affaina, a genus of Agamidte, are abundant and characteristic. 

Of Ampliibia we have Seiranota, a genus of salamanders 
found only in Italy and Dialmatia; Chiofflossa, in Portugal, and 
Gcotriton, in Italy, belonging to the same family, are equally 
peculiar to the sub-region. 

F/rshic tirr Fish. — One of the most interesting is Tdlia^ a 
genus of CyprinodontidflB found only in alpine pools in the 
Atlas mountains. rarapho,vimvs, found in South-East Europe, 
and Chondrostoma, in Europe and Western Asia, genera of Cypri- 
midse, seem almost peculiar to this sub-region. 

lyisrcim — Lejndopfera . — Two genera of butterflies, Tliais and 
Uorifis, are wholly confined to this sub-region, the former 
ranging over all Southern Europe, the latter confined to Eastern 
Europe and Asia Elinor. Antliocharis and Zerpris are very cha- 
racteristic of it, the latter only extending into South Bussia, 
while iJanais, Charrurs, and Lilythca are tropical genera un- 
known in other parts of Europe. 

Colcoptcra , — This sub-region is very rich in many groups of 
Coleoi)tcra, of wliicli a few only can be noticed here. Among 
Carabida* it possesses Procerus and Proervstes, almost exclusively, 
while Brovhintis, Cymindis^ Lchia, Grn]^* ipterus, Scarites, Chlce- 
nins, Cahfhus, and many others, are abundant and characteristic. 
Among Lamellicoms — Copridie, Glaphyridae, Melolonthidae, and 
Getoniidm abound. Buprestidse are plentiful, the genera Julodts, 
Acmccodera, Bnprestis^ and SpJicnoptera being characteristic. 
Among hlalacoderms — Cebrionidae, LampyridsB, and MalachiidsB 
abound. The Tenebrioid Heteromera are very varied and abun- 
dant, and give a character to the sub-region. The Mylabridse, 
Cantharidss, and (Edemeiidse are also characteristic. Of the 
immense number of Curculionidje — ThylcLdtes, Bra^diycerus^ 
Lbrus, and A calles may be mentioned as among the most pro- 
minent. Of Longicoms there are few genera especially cha- 
racteristic, but perhaps Prindbius, PurpwricenuSj Hesperophanes, 
and Parmma are most so. Of the remaining families, we may 
mention Clythridse, Hispidm, and Cassididse as being abundant 
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The Mediterranean and Atlantic Inlands . — The various islands 
of the Mediterranean are interesting to the student of geo- 
graphical distribution as afifoixiing a few examples of local species 
of very restricted range, but as a rule they present us with 
exactly the same forms as those of the adjacent mainland.^ 
Their peculiarities do not, therefore, properly come withiu the 
scope of this work. The islands of tlie Atlantic Ocean belong- 
ing to this sub-region are, from their isolated position and the 
various problems they suggest, of much more interest, and their 
natural historj’ has been carefully studied. We shall therefore 
give a short account of their j»eculiar features. 

Of the three groups of Atlantic islands belonging to this sub- 
region, the Canaries are nearest to the Continent, some of the 
islands being only about fifty miles from the coast of Africa. 
They are, however, separated from the mainland by a very deep 
channel (more than 5,000 feet), as shown on our general inai). 
The islands extend over a length of 30O miles ; they are very 
mountainous and wholly volcanic, and the celebrated j>eak of 
Teneriflfe rises to a height of more than 12,000 feet. The small 
Madeira group is about 400 miles frem tlie coast of Morocco 
and 600 from the southern extremity of rorlugal ; and there is 
a depth of more than 12,000 feet between it and the continent. 
The Azores are nearly 1,000 miles west of Lisbon. They are 
quite alone in .mid- Atlantic, the most westerly islanda being 
nearer Newfoundland than Europe, and are surrounded by ocean 
depths of from 12,000 to 18,000 feet. It will be convenient to 
take these islands first in order. 

Azores , — Considering the remoteness of this group from every 
other land, it is suiprising to find as many as fifty-three species 
of birds inhabiting or visiting the Azores ; and still more to 

^ Malta is interesting as forming a resting-place for migratory birds, while 
crossing the Mediterranean. It has only eight land and three aquatic birds 
which are pennanent rc^idents ; yet no less than 278 species have been 
recorded by Mr. E. A. W right as visiting or passing over it, comprising a 
huge proportion of the European migratoiy birds. The following are the 
permanent residents : Cerchneia iianunculus^ Strix ftammeOf Paner aalicieola^ 
Bmherissa mUiaria, Corvu*^ nKmedula^ Moniieola eyanea^ Sylvia eampieillaiaf 
Columha Ivvia, Puffinui einereva, P. anglorum, Thalaaiidr^ma pdayie^ 
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find that they are of PaloQnrctic genera and, with one exception, 
all of species found eitlier in Europe, North Africa, Madeira, 
or the Canaries. TJie exception is a bullfinch peculiar to the 
islands, but closely allied to a European species. Of land birds 
there are twenty-two, belonging to twenty-one genera, all Euro- 
pean. These genera are Cct'chm^i% Ado, Strix, Tiirdm, 

Orio/tfs, lirit/iftrHfi, Iteffulna, Siuirohi, Mofacilla, Plec- 

irnphtnics, Frliujilhi, Seriinm, Sturnua^ Picus, 

UpttjHt, Cuhnnlm, Cffrrolis, and Coturnix. Besides the bull- 
finch {Pjirrhuht) other species show slight differences from their 
Euro])i‘an allies, but not such as to render them more than 
varietit's. The only truly indigenous mammal is a bat of a 
European species. Nine butteiflies inhabit the Azores; eight 
of them are Eiirn})eaii species, one North American. Of beetles 
212 have been collected, of which no less than 175 are Euro- 
]iean s]>ecies; of the remainder, nineteen are found in the 
Caii!?’*h»s or ^Madeira, three in South America, while fourteen 
are peculiar to the islands. 

Now those facts (fijr which we are indebted to Mr. Godman's 
Fataral History of the Azores) are both unexpected and exceed- 
ingly instinctive. In most other cases of remote Oceanic 
islands, a much larger proportion of the fauna is endemic, or 
consists of ])eciiliar species and often of peculiar genera; as is 
well shown by the case of the Galni>agos and Juan Fernandez, 
both much nearer to a continent and both containing peculiar 
genera and species of birds. Now we know that the cause and 
meaning of this difference is, that in the one case the original 
immigration is veiy^ remote and has never or very rarely been 
repeated, so that under the unchecked influence of new condi- 
tions of life the species have liecome modified ; in the other 
case, cither the original immigration has been recent, or if remote 
has been so frequently repeated that the new comers have kept 
np the purity of the stock, and have not allow'ed time for the 
new' conditions to produce the effect xve are sure they would in 
time produce if not counteracted. For Mr. Godmaii tells us 
that many of the birds are modified — ^instancing the gold-crested 
wren, blackcap, and rock dove — and he adds, that the modifica- 
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tion all tends in one direction — to produce a more sombre 
plumage, a greater strength of feet and legs, and a more robust 
bill We further find, that four of the land-birds, including the 
oriole, snow-bunting, and hoopoe, are not resident birds, but 
strag^e accidentally to the islands by stress of weather; an<l 
we are told that every year some fresh birds are seen after 
violent storms. Add to this the fact, that the number of 
species diminishes in the group as we go from east to west, and 
that the islands are subject to fierce and frequent storms 
blowing from every point of the compass, — and we have all the 
facts requisite to enable us to understand how this remote 
archipelago has become stocked with animal life without ever 
probably being much nearer to Eurojte than it is now. For 
the islands are all volcanic, the only stratified rock that occurs 
being believed to be of Miocene date. 

Madeira and the Canaries . — Coming next to Madeira, we find 
the number of genera of land birds has increased to twenty-eight, 
of which seventeen are identical with those of the Azores. Some 
of the commonest European birds — swallows, larks, sparrows, 
linnets, goldfinches, ravens, and partridges, are among the addi- 
tions. A gold-crested warbler, Jtejulus Madermsis, and a pigeon, 
Coluwba Troeaz, are peculiar to ^^fadeira. 

In the Canaries we find that the birds have again very much 
increased, there being more than fifty genera of land birds ; liut 
the additions are wholly European in character, and almost all 
common European species. We find a few more peculiar spe- 
cies (five), while some others, including the wild canary, are 
common to all the Atlantic Islands or to tlie Canaries and 
Madeira. Here, too, the only indigenous mammalia are two 
European species of bats. 

Land ^ulls . — ^The land shells of Madeira offer us an instruc- 
tive contiast to the birds of the Atlantic Islands. About fifty- 
six species have been found in Madeira, and forty-two in the small 
adjacent island of Porto Santo, but only twelve are common to 
both, and all ox almost all are distinct from their nearest allies 
in Europe and North Africa. Great numbers of fossil shells 
are also found in deposits of the Newer Pliocene period ; and 
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altliougli those comprise many fresh species, the two faunas and 
that of tlie continent still remain almost as distinct from each 
other as before. It has been already stated (p. 31) that the 
means by which land mollusca have been canled across arms 
of the sea are unknowm, although several modes may Vie 
suggested; but it is evidently a rare event, requiring some 
concurrence of favourable conditions not always present. The 
diversity and specialization of the forms of these animals is, 
therefore, easily explained by the fact, that, once introduced 
they have been left to multiply under the influence of a variety 
of local conditions, which inevitably lead, in the course of ages, 
to the formation of new varieties and new species. 

Colcojitcra . — Tlie beetles of Madeira and the Canaries have 
been so carefully collected and examined by Mr. T. V. Wollaston, 
and those of the Azores described and compared by Mr. Crotch, 
and they illustrate so many curious points in geographical dis- 
tribution, that it is neccssaiy to give some account of them. No 
less than 1,480 species of beetles have been obtained from the 
Canaries and ^ladeira, only 3G0 of which are European, the 
remainder being peculiar to the islands. Tlie Canaries are 
inhabited by a little over 1,000 species, Madeira by about 700, 
while 240 are common to both ; but it is believed that many of 
these have been introduced by man. In the Azores, 212 species 
have been obtained, of wdiich 175 are European ; showing, as in 
the birds, a closer resemblance to the European fauna than in 
the other islands wdiich, although nearer to the continent, offer 
more shelter and are situated in a less tempestuous zone. Of 
the non- European species in the Azores, 19 are found also in 
the other groups of islands, 14 are jieculiar, wdiile 3 are American. 
Of the European species, 132 are found also in the other Atlantic 
islands, -while 43 have reached the Azores only. This is inter- 
esting as showdiig to how great an extent the same insects 
reach all the islands, notwithstanding the difference of latitude 
and position ; and it becomes of great theoretical importance, 
when we find how many extensive families and genera are alto- 
gether absent. 

The Madeira group has been more thoroughly explored than 

p 
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any otlier, and its comparatively remote situation, combined with 
its luxuriant vegetation, have been favourable to the develop- 
ment and increase of the peculiar forms which characterize all 
the Atlantic islands in a more or less marked degree. A con- 
*5iileration of some of its peculiarities will, therefore, best serve 
to sl'ow the bearing of the facts presented by the insect fauna ot 
ilie Atlantic islands, on the general laws of distribution. The 
711 species of beetles now known from the Alaileira group, 
belong to 2.'1G genera : and no less than 44 of these genera are 
not European but are ])eculiar to the Atlantic islands. ^lost of 
tlieni are, however, closely allied to European genera, of which 
ibey are evidently moditications. A most curious general feature 
■'’resented by the Madeiran beetles, is the total absence of many 
whole families and large genera abundant in South Europt*. 
'nich are the Cicindelidie, or tiger beetles ; the Melolonthuhe, or 
clmhrs ; the Cetoiiiidu*, or ro'ie-chufers ; the Eumolpi»he and 
(ialerucidu*. large families of riiytophagous. or leaf-eating beetles; 
anil also the extensive groups of Elateriche and Bnprestidie, 
wliich are each represented by but one minute species. 01 
extensive genera abundant in South Europe, but wholly absent 
in Madeira, are Carnhvs, H/thofrnr/tfs, LnmpyrU, and other 
genera of Malacodemis ; Otiorhynchasi, Braclnjfrnt.'^, and 20 
other geniiu of Cnreulinnida-, comprising more than Souib 
European and Xortli African .«?ix*cies ; Pimvlin^ 
and IS other genera of Heteroinera, comprising about or.O .^s^ieeies 
in South Europe ainl Xorth Africa; and containing 

44 South European and North African species. 

Another most remarkable feature of the Madeiran Coleoptera 
i< the unusual prevalence of apterous or wingless insects. This 
is especially the ca«ie with groups which are ciiiifincd to the 
Atlantic islands, many of wdiich consist wholly of wingless 
species ; but it also affects the others, no less than twenty-two 
genera which are usually or sometimes winged in Europe, having 
onlv wingless species in Madeira ; and even the same species 
which is winged in Europe becomes, in at least three cases, 
wingless in Madeim, 'without any other perceptible change having 
taken place. But there is another most curious fact noticed by 
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!Mr. AVollastoii; that those S2)ecies which possess wings in 
Madeira, often have them rather larger than their allies in 
Europe. Tliese two facts were connected by Mr. Darwin, w-ho 
suggested that fl}mg insects are much more exposed to he 
blown out to sea and lost, than those which do not fly (and ^Ir. 
AVollaston had himself supposed that the “ stormy alniosplicre ’’ 
of Madeira had sometliing to do wdth the matter) ; so that the 
most frequent fliers would be continually weeded out, while tlie 
more sluggish individuals, who either could not or 'would not 
fly, remained to continue the race ; and this process going on from 
generation to generation, would, on the well-ascertained princi- 
ples of selection and abortion by disuse, in time lead to the 
entire loss of wings by those insects to whom wings were not a 
necessity. But those whose wings Avere essential to their exist- 
ence would be acted upon in another way. All these must fly 
to obtain their food or provide for their offspring, and those that 
flew bv»st would be best able to battle with the storms, and keep 
themselves safe, and thus those with the longest and most 
powerful wings \vould be preserved. If however all the indi- 
viduals of the species wei^e too vreak on the wing to resist the 
storms, they would soon become extinct.^ 

Now this explanation of the facts is not only simple and 
])robable in itself, but it also serves to explain in a remarkable 
manner some of tlie peculiarities and deficiencies of tlie Madeiran 
insect fauna, in harmony with the view (supported by the distri- 
bution of the birds and laud shells, and in particular by the 
immigrant birds and ihsects of the Azores) that all the insects 
have been derived from the continent or from other islands, by 


^ A vemarkable confirmation of this theory, is furnished in the Beport to 
the Royal Society of the naturalist to the Kergurien Island, Transit Expe- 
dition" — the Rev. A. E. Eaton. Insects were assiduously collected, and it 
was found that almost all were either completely apterous, or had greatly 
abbreviated wings. The only moth found, several flies, and numerous beetles, 
were alike incapable of flight. As this island is subject to violent, and 
almost pezpetual gales, even in the finest season, the meaning of the extra- 
ordinaiy loss of wings in almost all the insects, can, in this case, hardly be 
misunderstood. 
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immigration across the ocean, in various ways and duiing a long 
period. These deficiencies are, on the other hand, quite incon- 
sistent with the theoiy (still held by some entomologists) that 
a land communication is absolutely necessary to account for 
the origin of the Madeiran fauna. 

rirat, then, we can understand how the tiger-beetles (Ciciiide- 
lidie) are absent ; siuce they are insects which have a short weak 
flight, but yet to wliom flight is necessary. If a few had been 
blown over to Madeira, they would soon liave become exter- 
minated. The same thing applies to the Melolonthidie, Ceto- 
uiidie, Eumolpidie, and Galerucidie, — all flower and foliage- 
haunting insects, yet bulky and of comparatively feeble powers 
of flight. Again, all the laige genera abundant in South Euro])e, 
Avhicli hare been mentioned above as absent from ^ladeira, are 
wholly apterous (or without wings), and thus their absence is a 
most significant fact ; for it proves that in the ca-so of all insects 
of moderate size, flight was essential to their reacliing the islaiul, 
which could not have been the case had there been a land con- 
nection. There are, however, one or two curious exceptions to 
tho absence of those wholly apterous Eurojiean genera in Madeira, 
and as in each case the reason of their being exceptions can 
be pointed out, they are eminently exceptions that prove the 
lule. Two of the a]iterous species common to Europe and 
^fadeira are found always in ants’ nests ; and as ants, when 
winged, fly in great swarms and are carried by the wind to 
great distances, they may have conveyed the minute eggs of 
these very small beetles. Two European species of Blap.-t 
occur in Madeira, but these are house liectles, and arc admitted 
to have been introduced b}* man. Tliere are also three species 
of J/c/oe, of which two aie European and one peculiar. 
These are large, sluggish, wingless insects, but they have a 
most extraordinary and exceptional metainoi^hosis, tiie larva: 
in the first state being minute active insects parasitic on bees, 
and thus easily conveyed across the ocean. This case is most 
suggestive, as it accounts for what w'ould be otherwise a difficult 
anomaly. Another case, not quite so easily explained, is that 
of the genus Arallea, which is very abundant in all the Atlantic 
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islands and also occui's in South Europe, but is always apterous. 
It is however closely allied to another genus, Cryptorhynchus, 
which is apterous in some species, winged in others. We may 
therefore well suppose that the ancestors of Acalles were once in 
the same condition, and that some of the winged forms reached 
Marleira, the genus having since liecome wholly apterous. 

We may look at this curious subject in another way. The 
Coleoptera of ^ludeiia may be divided into those which are 
found also in Europe or the other islands, and those which are 
peculiar to it On the theory of introduction by accidental 
immigration across the sea, the latter must be the more ancient, 
since they have had time to become modified ; while the former 
are compamtively recent, and their introduction may he supposed 
to be now going on. The peculiar influence of Madeira in 
aborting the wings should, therefore, have acted on the ancient 
and changed forms much more powerfully than on the recent 
and unclianged forms. On carefully comparing the two sots of 
insects ^omitting those which have almost certainly been 
intmtlueed by man) we find, that out of 2C3 species which 
have a wide range, only 14 are apterous ; wdiile the other class, 
consisting of 393 species, has no less than 178 apterous; or 
about 5 per cent in the one case, and 45 per cent in the other.^ 
()n the theory of a land connection as the main agent in intro- 
ducing the fauna, both groups must have been introduced at or 
aliout the same time, and why one set should have lost their 
wings and the other not, is quite inexplicable. 

Taking all these singular facts, in connection with the total 
absence of all tmly indigenous terrestrial mammalia and reptiles 
from these islands — even from the extensive group of the Cana- 
ries so comparatively near to the continent, we are forced to 
i-eject the theory of a land connection as quite untenable ; and 
this view becomes almost demonstrated by the case of the 
Azores, which being so much further off, and surrounded by 
such a vast expanse of deep ocean, could only have been con- 

’ The facts on which those statements rest, will be found more fully 
detailed in the Author’s Presidential Address to the Entomological Society 
of London for the year 1871. 
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nected w'ith Europe at a far remoter epouli, and ought thercfoi'u 
to exhibit to ua a fauna composed almost entirely of peculiar 
forms both of birds and insects. Yet, so far from this being the 
case, the facts are exactly the reverse. Far more of the birds 
and insects are identical with those of Europe than in the 
other islands, and this difference is clearly traced to the more 
tempestuous atmosphere, which is shown to be even now 
annually bringing fresh immigrants (both birds and iiisects) to 
its shoivs. "We here see nature actually at work ; and if the 
case of Madeira rendered her mode of action probable, that of 
the Azores may be said to demonstrate it. 

3rr. AVollaston has objected to this view that “sform.s and 
hurricanes ’’ are somewhat rare in the latitude of liladeira and 
tlie Canaries ; but this little affects the question, since the timr 
allowed for such O 2 )or.itions is so ample. If but one veiy 
violent storm happened in a century, and ten such storms 
recurred before a single species of insect was introduced into 
Madeira, that would be more than sufficient to people it, as we 
now find it, Avith a A'aried fauna. IJut lie also adds the import- 
ant information that the ordinary winds blow almost uninter- 
rujitedly from the north-east, so that there would be always a 
(diance of a little stronger wind tlian usual bringing insect, or 
larva, or egg, attached to leaves or twigs. Neither Mr. Wollaston, 
Mr. Crotch, Mr. A. Murray, nor anj- other naturalist who 
upholds the land-connection theory, has attempted to account 
for the fact of the absence of so many extensive groups of 
insects that ought to be present, as well as of all small 
uiammalia and rejdiles. 

Cnpc Venl Ixlftntfii . — There is yet another group of Atlantic 
islands which is very little known, and which is usually con- 
sidered to bc^altogether African — the Cape Verd Islands, situated 
between 300 and 400 miles west of Senegal, and a little to tlie 
south of the termination of the Sahara. The evidence that w’O 
possess as to the prorluctious of these islands, shows that, like 
the prece«ling groups, they are truly oceanic, and have probably 
derived their fauna from the desert and the Canaries to the 
north-east of them rather than from the fertile and more truly 
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.l'Jtiiio])iaa districts of Scnegfil and Gambia to the east There is 
a mingling of the two faunas, but the preponderance seems to 
be undoubtedly with the Palicarctic rather than with the 
Ethiopian. I owe to Mr. R. B. Sharpe of the British Museum, 
a MS. list of the birds of these islands, twenty-three species in 
all. Of these eight are of wide distribution and may be ne- 
glected. Seven are undoubted l*aliearctic species, viz.: — Milvu- 
icfuimy St/1 da atricnpillay S. coiia/ncUhta, Corviis ccrrone, r 
salicariuSy Cvrthilntttltt thscrtorumy Columha livia. Three are 
peculiar specie.s, but of Palaearctic genera and affinities, viz. : — 
Calanwhcrpt' hrvvipcnniSy Ammomancs ciurtutay and Passer jatjo- 
ensis. Against this we have to set two West African species, 
Estrihla chicrm and Xumuln milcaf/ris^ both of which were 
probably introduced hy man ; and three which are of Ethiopian 
genera and affinities, viz . : — Halcyon crythrorhynchay closely 
allied to H. semicoirulea of Ar<abia and Xortli-east Africa, and 
thei'erore almost Paliearctic; Accipiter mrlanoleucits; aiidPyiiJu*- 
laudu nujriccpSy an Ethiopian form; but the same species occuis 
in tlie Canaries. 

The Coleoptera of these islands have been also collected l»y 
Mr. Wollaston, and he iiiids that they have generally the same. 
European character as those of the Canaries and Madeira, several 
of the peculiar Atlantic genera, such as Ac^tllcs and Hcyehry 
occurring, wliile others ara represented by new but closely allied 
genera. Out of 275 species 91 were found also in the Canaries 
and 81 in the Madeiran group; a wondeiful amount of similarity 
when we consider the distance and isolation of these islands 
and their gi'eat diversity of climate and vegetation. 

This connection of the four gi'oups of Atlantic islands now 
referred to, receives furtlier support from the occuirence of laud- 
shells of the subgenus Leptaxis in all the groups, as well as in 
Majorca ; and by another subgenus, Heniicyvlay being common to 
t he Canaries and Cape Verd islands. Combining these several 
classes of facts, we seem justified in extending the Mediterranean 
sub-region to include the Cape Vord Islands. 
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III. — The Siberian Sub-rei/um, or Northern Asia. 

ThU lai^e and comparatively lit lie-known .subdivision of the 
Polsearctic region, extends from the Caspian Sea to Kauischatka 
and Behring's Straits, a distance of about 4,000 miles ; and 
from the shores of the Arctic Ocean to the high llinialayas of 
Sikhim' in Xortli Latitude 29', on the same parallel as DelliL 
To the cast of the Caspian Sea and the Ural Blount aiiis is a great 
extent of lowland which is 'continued round the northern coast, 
becoming narrower as it approaches the Kist Cape. Beyond 
this, in a general £.X.E. direction, rise hills and uiilaiids, soon 
becoming lofty mountains, which extend in an unbroken line 
from the Hindu Koo.sh, through the Thiiin Shan, Alhii and 
Yablonoi Mountains, to the Stanovoi range in the north-eastern 
extremity of Asia. South of this region is a great central basin, 
which is almost wholly <lesert ; beyond which again is the vast 
plateau of Thibet, with the Kucnlun, Karakorum, and Hima- 
layan snow-capped ranges, forming the most extensive elevated 
district on the globe. 

The superScial aspects of this vast territory, as determined by 
its vegetable covering, are veiy striking and well contrasted. A 
broad tract on the northern coa»t, var}'ing from 150 to 300 and 
even 500 miles wide, is occupied by the Tundras or bairens, 
where nothing grows but mos-ses and the dwarfest Arctic plaiiLs, 
and where the ground is permanently frozen to a great depth. 
This tract has its greatest southern extension between the rivers 
Obi and Yenesi, where it reaches the parallel of C0° north lati- 
tude. Xext to this comes a va.st extent of noi-theni forests, 
mostly of conifers in the more norihem and loft}' situations, 
while deciduous trees preponderate in the southern portions and 
in the more- sheltered valley.s. Tlie greatest extension of this 
forest region is north of L^ke Baikal, where it is more than 
1,200 miles wide. The.sc fore.sts extend along the mountain 
ranges to join tliose of the Hindu Koosh. South of the forests 
the remainder of the sub-region consists of open i>asture-lands 
and vast inten-ening descrt.s, of which the Gobi, and those of 
Turkestan between tlie Aral and Balkash lakes, are the most 
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extensive. The former is nearly 1,000 miles long, with a width 
of from 200 to 350 miles, and is almost as complete a desert as 
the Sahara. 

With very few excc]»tioiis, this vast territoiy is exposed to 
an extreme climate, inimical to animal life. All the lower parts 
being situated to the north, have an excessively cold winter, so 
that tlie limit of constantly frozen ground descends below the 
of GO"* north latitude. To the south, the land is greatly 
elevated, and the climate extremely diy. In summer the heat 
is excessive, Avhile the winter is almost as severe as further 
north. The whole country, too, is subject to violent storms, both 
ill summer and winter; and the rich vegetation that clothes the 
&tep])es in spring, is soon parched up and replaced by dusty 
jilaiiis. Tiider these adverse inlliiences we cannot expect 
animal life to be so abundant as in those sub-regioiis subject to 
more favourable physical couditicus ; yet the country is so ex- 
tensive and so varied, that it does actuallj^ as we shall see, possess 
a very coiisiilerable and interesting fauna. 

Mammalia. — Four genei’a seem to be absolutely confined to 
this sub-region, Xcetof/alc, a ]»eeuliar form of the mole family 
(Talpidae) ; Pavphagns, the yak, or hairy bison of Thibet ; witU 
Procajtra and Patilholops, Thibetan antelopes. Some others 
more especially belong here, although they just enter Europe, as 
Saiga., the Tartarian antelope; Sminthaft, a desert rat; and 
miohiait, a buiTowiug mole-rat ; M’bile Jil i/ayiaia.y\ a curious 
rodent allied to the voles, is found only in the Altai mountains 
and North China ; and the musk-deer, is almost confined 

to this sub-region. Among the cliaracleristic animals of the 
extreme north, are Mastcla, and MaHes, including the ermine 
and sable; tlie glutton ; TaranduHy the reindeer; Myodes, 
the Iciiiming; with the lynx, arctic fox, and polar bear; and 
here, in the I*ost-plioceiie epoch, ranged the haiiy rhinoceros 
and Siberian mammoth, whose entire bodies still remain preserved 
in the ice-cliffs near the mouths of the great rivers. Farther 
south, species of wild cat, bear, wolf, deer, and pika (Lagomys) 
abound ; while in the mountains we find wild goats and sheep 
of several species, and in the plains aud deserts wild hoi-ses 
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aud asses, gazelles, two species of antelopes, Hying S4uiiTels 
(Ttcromi/s), ground squirrels {T(t mitts), niarniots, of the genus 
S2)enno2)1nli*s, with camels aud dromedaries, ju’obably natives 
of the south-western part of this sub-region. The most 
abundant and consiiicuous of the mammalia are the great 
herds of reindeer in the north, the wolves «if the steppes, willi 
the wild horses, goats, sheep, and antelopes of the plateaus ami 
mountains. 

Among the curiosities of this sub-region we must notice the 
seal, found in the inland aud freshwater lake llaikal, at an eleva- 
tion of about feet above the sea. It is a species of Ctti/u’- 
ccjJialua, closely allied to, if not identical with, i»ne inbabiting 
northern seas as well as the Ca.^^ju’an and Lake Aral. I'his 
would indicate that alinnst all northern Asia uas de]ire;?sed 
beneath the sea very recently; and Air. licit s vii-w, of the ice 
during the glacial epoch having damnii'd u]i the river> ami con- 
verted much of .Siberia inti» a va>t freshwater or bracki>li lake, 
perhaiiS offers the best solution of the dilliculty.^ 

Phie IL — CharneftrUtu: MttntnttiUtt uf irr.*./# 7 ’/i Tartnry , — 
Several of the mu&t remarkable animals ol the Pahearctic region 
inhabit "Western Tartary, and are common to the Euroi>Rau and 
Siberian sub-region.s. We thereft»re choose tliis district for one 
of our illustrative plates. The lai^e animals in the centre are the 
remarkable saiga antelopes (Sttif/tt distinguished from 

all others by a large ami llo.v.liy proboscis-like nose, which gives 
them a singular appearance. They differ so much from all other 
antelopes tliat tliey have Ijcen formed into a di.stin«.t family by 
some naturalists, but are here referred to tlie great family Ilovhhe. 
They inhabit the open ]ihiins fiiiiu Poland to the Irtish Kiviu* 
On the left is the mole-rat, or sand-rat rnttrinus). This 

animal burrows under ground like a mole, feeding on bulbous 
roots. It inliabics the same country as the saiga, but e.xtem^s 
failher south in Europe. On the right is a still more ciiriou.s 
animal, the desman {MyntjaU Miwmiiiva)^ a long-snouted 
water-mole. This creature is fifteen inches long, including the 
tail ; it burrows in the banks of streams, feeding on insects. 


^ (,hittrffrhj Jnurnof nj ihr tSfthtrjival Sin'iiti/, 1 ^ 71 ^ j», 404 . 
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worms, and Iceclies ; it swims well, and remains long under 
water, raising the tip of the snout, where the nostrils are 
situated, to the surface when it wants to breathe. It is thus 
well concealed; and this may be one use of the development 
of the long snout, as well as seizing to follow worms into 
their holes in the soft earth. This species is confined to the 
rivers Volga and Don in Southern Russia, and the only other 
siiccies known inhabits some of the valleys on the north side 
of the Pyrenees. In the distance are wolves, a characteristic 
feature of tln^se wastes. 

Birth . — Hut few genera of birds are absolutely restricted to 
this sub-region. Pudoers, a curious foriri of starling, is the most 
ilecidedly so ; Mf/ecrohrr^i tand Pyrrhas^nza are genera of finches 
(•(udined to Tliibot and the snowy ITinuilayas ; Lciiroatictc, another 
genu< of finches, is confined to the eastern half of the sub- 
region and Ninth America ; Tctraorjallait, a large kind of 
jiartridge, ranges west to the C^iueasiis; Syrrhnpks, a form of 
sand-grouse, and Lcrica (snow-j)artridge), are almost confined 
here only extending into the next sub-region ; as do Grandala 
and Cafllopr, genera of warblers, UraffUA, a linch allied to the 
North American cardinals, and Crossftjffifo/i, a remarkable gronji 
of iiheasanl.s. 

Almost all the genera of central and northern Europe are 
fiaind liere, an<l give quite a European character to the ornitho- 
logy, tliough a considerable number of the species are different. 
There are a few Oriejital ffwms, sudi as Abroniis and Larricora 
(warblers); with Cerinrnh and Ithayiahy genera of pheasants, 
which roach the snow-line in the Himalayas and thus just enter 
this sub-n*gioii, hut as they do not penetrate farther north, they 
Inrdly serve to modify tlie exclusively Palojarctic chai-acter of 
its ornitholog}'. 

According to ^iliddendorf, the extreme northern Asiatic birds 
are the Alpine ptarmigan [Lagoims mutus)\ the snow-hunting 
(Phrtroidtanni niralis); the raven, the gyrfalcon and the snowy- 
owl. Those which are characteristic of the barren “ tundras.” 
but which do not range so far north as the preceding are, — the 
illow-grousc ftlln/s ) ; the Lsiplaiul-buiiting f^Pfeef rojdtitnca 
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lapponica ) ; the shore-lark (Gtocon/^ tflpc-stris) ; tlie saiid-iiiartiii 
{Cotyle riparia)^ and the sea-eagle {Hnliardus albivilla). 

Those which are more characteristic of the northern forests, 
and which do not pass beyond them, are — tlie linnet ; two cross- 
bills {Loxia Lntrnjiifvra and Z. Cvrnrmtra) ; the [line grosbeak 
{Pinicola e}utckt(tor]\ the waxwing; the common magpie; the 
common swallow ; the peregrine falcon ; the rough-legged buzzard ; 
and three species of owls. 

Fully one-half of the land-birds of Siberia are identical with 
those of Europe, the remainder being mostly representative 
species peculiar to Xortheni Asia, with a few stragglers and 
immigrants from China and Japan or tlie Himalayas. A much 
laiger proportion of the wading and aquatic families lire Euro- 
pean or Arctic, those groujis having always a wider range than 
land birds. 

RrptilcR and Arnphihin — Fr.mi the nature of the country and 
climate these are comimratively few, but in the more temperate 
districts snakes and lizards seem to be not uncommon. Ifa/ys, 
a genus of Crotaliiie snakes, and Phrynnccjthahf^, lizards of the 
family Agamidie, are characteristic of these parts. Simofcfi, a 
snake of the family Oligodontidie, reaches an elevation of 10,000 
feet in the Himalayas, and therefore enters this sub-region. 

Fnsrets. — Jlcuajua and Ifit/irrinnrsif ra y genera of PajnlioniilcT, 
are butterflies peculiar to this sub-region; and Ptrunaaivs is as 
characteristic as it is of our European mountains, (/arabida* 
are also abundant, as will be seen by n^ferring to the Chapter 
on the Distribution of Insects in tlie succeeding part of this 
M’ork. The insects, on the whole, liave a .strictly European 
character, although a large jiroporlion of the species are pecu- 
liar, and several new geneia apiicar. 

1 V, — Japan and Kurfh China, ai'ilu: "Manvlivvian Suh-rff/ioiK 

This is an Hit(*re.sting and very productive district, correspoiifl- 
ing in the east to the MeditciTancan sub-region in tlie west, op 
rather perhaps to all western temperate Europe. Its limits are 
not very well d(!fined, but it pitibably includes all Japan ; 
the Corea and Manchuria to tlic Amour river and to the lower 
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slopes of the KhiiigMii and Peliiig iiioiinlains ; and China to 
the Xaiilin iiioiintains soutli of the Yang-tsc-kiang. On the 
coast of China the dividing line between it and the Oriental 
region seems to he somewhere about Poo-chow, but as there is 
hc‘re 110 natuml barrier, a great intermingling of nortlieni and 
soutlieni forms takes jilaee. 

Japan is volcanic and inountaiimus, with a fine climate and a 
most luxuriant and varied vegetation. Manchuria is hilly, with 
a liigh range f»f nnaintains on the coast, and some desert tracts 
in the interior, but fairly woiidetl in many jiarts. Sluch of 
northcTii China is a va.st .alluvial jilaiii, biicked by liills and 
niountain.s with bells of forest, above which are the dry and 
barren uplands of ^longolia. We have a tolerable knowledge 
of diina, of Japan, and <»f the Aimior valley, but very little of 
Cori*a and Manchuria. The recent reseaivhes of Pere David in 
^loupiii, in ea'^t Thibet, said l*» be between 31° and 32° north 
latit' de, show, that the fauna of the Oriental region here advances 
northward along the flanks of the Yun-ling mountains (a 
conlinuation of the Himalayas); since he found at different 
altitudes rejn*esentative.s of the Indo-Chinese, Manchurian, and 
Siheriaii faunas. On the higher slopes of the Himalayas, there 
must be a narrow strip from about 8,000 to 11,000 feet elevation 
intervening between the twincal fauna of the Indo-Chinese sub- 
region and the almost arctic fauna of Thibet ; and the animals 
of this zone will for the most part belong to the fauna of 
tem])erate China and Manchuria, except in the extreme west 
towards Cashmere, where tla? Mediterranean fauna will in like 
manner intervene. On a map of sufficiently laige scale, there- 
fore, it would be necessaiy to extend our present sub-region 
westward along the Himalayas, in a narrow strip just below 
the upper limits of forests. It is evident that the large number 
of Fringillidm, Corvidae, Troglodytidae, andParidae, often of south 
Palmarotic forms, that abound in the higher Himalayas, are some- 
what out of place as members of the Oriental fauna, and are 
equally so in that of Thibet and Siberia; hut tliey form a 
natural portion of that of North China on the one side, or of 
South Europe on the other. 
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Mammalia, — This sub-region contains a ii umber of peculiar 
and very interesting forms, most of Avliich have been recently 
discovered by Pere David in Xorth and West China and East 
Thibet. The following are the peculiar genera : — BJiinopithecas, 
a sub-genus of monkeys, here classed under Svmnojiithecus ; 
Anurosorex, ScaptocMrm, Vropsilus and Scf(jifoni/.r, new forms of 
Talpuhe or moles ; (^Eluridre) ; Xffcfvrcufes (Canidje); 

Lntronccte^ (Musteliila*) ; Cricetvius (MuriJa*) ; ITydropotCH^ Mos~ 
chiiSy and Ehqihodns (Cervida*). The llhinopithecus appears to 
be a permanent inhabitant of the highest forests of Moupin, 
ill a cold climate. It has a very thick fur, as has also a new 
species of Maeams found in the same district. Xorth Cliina ami 
East Thibet seem to be very rich in Insectivora. Scapiochinm is 
like a mole; UrojmlHs between the Japanese Urotrichas and 
Sore.!'; Scitpionyr between Urotrichm and Tnlpa, JCliirofnis 
seems to be the most remarkable inainmal discovered by IV re 
David. It is allied to the singular panda (yElnrvs fuhjniH) of 
Nepal, but is as large as a liear, the body wholly white, with 
the feet, ears, and tip of the tail black. It inhabits the highest 
forests, and is thei’efure a true Pala^arc^tlc animal, as most likely 
is the JElurus, Xi/cfcvcvfcfi, a curious rucoon-like dog, ranges 
from Canton to North China, the Ainoor and Jajian, and lliere- 
foi'e seems to come best in this sub-region ; HyflrojfoOs ami 
Lfi 2 )hotragus are small hornless deer confined to Noilli China ; 
Elapliodvs^ from East Thibet, is another peculiar form of deer; 
while the musk deer (Moschus) is confined to this suh-i'egion and 
the last Besides the above, tlie following PuLearctic genera 
were found by Pei'e David in this su1>region : Macacw ; five 
genera or sub-genera of bats ( Vespertilioj Vtqjcrus, Vesperugo, 
lUdnolnphu^ and Murina ) ; Erinaceus^ Kectognlc^ Talpa, Croci- 
dura and Sorex, among Insectivora; Mvstela, Puiorius^ Maries^ 
Luira, Vicerra, Meles^ AEhmis, Ursus, Felis, and Cards, among 
Carnivora; Hyslrix, Arctomys^ Myospalax, Sj^ermophUus, Ger- 
hillus, Dipm, Lagomys, Lepus, Sciurus, Ptiromys, Arvicola, and 
Mtis, among Itodcntia; Btulorcas, Nemorhedus, Antilope, Ovis, 
Moschus, CervulttH and Cervus among lluniinants; and the wide- 
spread Sus or wild boar. The following Oriental genera are also 
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included in l^ere David’s list, but no doubt occur only in the 
lowlands and warm valleys, and can hardly be considered to 
belong to the Palaearctic region : Paguma, Hclictis, Arctonyx, 
JtJnzomys, Manis. The liliizomys from Moupin is a peculiar 
species of this tropical genus, but all the others inhabit Southern 
‘ China. 

A few additional fonns occur in Japan : Urotrichvs, a peculiar 
^Fole, which is found also in north-west America ; EnUydra, the 
sea otter of California; and the dormouse Japan also 

lM)Ssesses peculiar species of Talita, Mck.% Canis, and 

Svivi^oiiUrvi^, 

It will be seen that this sub-region is remarkably rich 
in Iiisectivora, of which it possesses ten genera; and that 
it has also several peculiar forms of Carnivora, Eodentia, and 
Euminants. 

llird ^. — To give an accurate idea of the ornithology of this 
sub-r' g’on is very difficult, both on account of its extreme rich- 
ness and the iin]iossibility of defining the limits between it and 
the Oriental region. A considerable number of genera \vhich 
are well developed in the high Himalayas, and some which are 
peculiar to that district, have hitherto always been classed as 
Indian, and therefore Oriental groups ; but they more properly 
belong to this sub-region. ^lany of them frequent the highest 
forests, or descend into the Himalayan temperate zone only in 
winter ; and others are so intimately connected with Palaiaivtic 
species, that they can only be considered as stragglers into the 
border land of the Oriental i-egion. On these principles we 
consider the following genera to be confined to this sub-region : — 

Grandala^ Nemitra (Sylviidae) ; Pfcrurhiniis (Timaliidaj) ; 
Cliolmiis, Conotdmna, Heteromor})!^ (Panuridse) ; Cyanoptila 
(Muscicapidm) ; Eopliona (Fringillidie) ; Lemlrotrcron (Colum- 
bidae) ; Lopltophoms, TetraopJiasis, Crossoptilon, Piicrasia, TJiaiir- 
vialea, and liliaginis (Phasianidse). This may be called the 
sub-region of Pheasants ; for the above six genera, comprising 
sixteen species of the most magnificent birds in the world, are 
all confined to the temperate or cold mountainous regions of 
the Himalayas, Tliibet, and China ; and in addition we have 
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most of the species of tragojian {Ccriomix), aud some of the 
true pheasants (Phasiaintfi). 

The most abundant and characteristic of the smaller birds are 
warblers, tits, and finches, of Palmaretic types ; but there are 
also a considerable number of Oriental forms which penetrate 
far into the country’, and mingling with the northern birds 
give a character to the Ornithology of this sub-region very 
different from that of the Mediten-anean district at the western 
end of the region. Leaving out a large number of wide-ningiiig 
groups, this mixture of types may be best exhibited by giving 
lists of the more striking Paljearctic and Oriental genera which 
are here found intermingled. 


PAIJE.VRCTIC G EX ERA. 


STLVIID.S. 

Erithaciii*. 

Ruticilla. 

Locustell.i. 

Cyaneculi. 

Sylvia. 

P'otamodiis. 

Regiiloidvs. 

Regulns. 

Accentor. 

ClNCLID.!:. 

CincluN. 

Troglodytid^. 

TroglodytidcC. 

CaRTHIIDiE. 

Certhia. 

Sitta. 

Tichodro!n.i. 

Paridje. 

Paras. 

Lophophane^t. 

Acrediila. 


CoRVID-E. 

FregiliH. 

Nucifragii. 

Pica. 

Cyanopic.i. 

Cfarnilu'*. 

ARPELlD.ii:. 

Ain2>c]is. 

pRINGILLID.r.. 

Fringilla. 

Chiysoniitris. 

Chlorospiza. 

Passer. 

CoccothraustPM, 

Pyrrhiila. 

CaipodaciLs. 

Unigus. 

Loxia. 

Linoti. 

Eniberiza. 

Sturnidal 

Sturnus. 


Alaudidt., 
Otoenrv'.. 
PiCID.t. * 
Picoiile^. 

Pic us 
Hyopicus. 
Diyocopus. 
YrsoiD-*. 
Yiinx. 

Pteroclid.k. 

Syrrhaiitfs. 

Tetraoniu-t:. 

Tetrao. 

Tetr.iogallii4. 

Lerwa. 

Lagojjus. 

V ULTURlD.r.. 
Oypaetus. 
Vultur. 
Falconid^e. 
Archibuteo. 


Stlyiida 

Calliope. 

Larvivoni. 

Tribuia. 

Horites. 


Orikxtal Gexf.ra. 


Sylviir.e — {eontiwied). 
Abrornis. 
CopsychuB. 
TURDIDiG. 
Oreocinclii. 


T1MALIID.E. 

Alcippe. 

Timalia. 

Pterocyclus. 

Oamiiax. 

Trochalopteron 
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Oriental Genera — continued. 


TiMALiiDiE — {continued), 
Poniatiorhinus. 
Suthoia, 
Panuridje. 
Paradoxomis. 

ClNCLID^ 

Enicurus. 

Myiophonus. 

Troolodytid.£. 

Pncepyga. 

LlOTRlCHIDiE. 

Liothrix. 

Yiihina. 

Ptcruthius. 

Ptcnokotid^e. 

Microscclis. 

Pycnonotus. 

Hypsipetes. 

Campepiiagid.£. 

Pericrocotus. 

DiCRURID^. 

Dicrurus. 

Chibia. 

Budianga. 


Muscicapid^. 

Xantbopygia. 

Niltava. 

Tchiirea. 

CORVIDJE. 

Urocissa. 

Nectarineid.£. 

^thopyga. 

MOTACILLIDAi:. 

Nemoricola. 

Dic-eid-e. 

Zosterops. 

Prixgillidas. 

Melopbus. 

Pyigmuda. 

Plogeid^ 

Munia. 

Sturnidje. 

Acridotheres. 

Stumia. 

PlTTlD^. 

Pitta. 


PiCIDiE. 

Vivia. 

Yungipicus. 

Gecinos. 

CORACIIDJE. 

Euiystomus. 

Alcedinid^e. 

Halcyon. 

Ceiyle. 

IJPUPID-fi. 

Upupa. 

PsiTTAClDiE. 

PalsDomis. 

CoLUMBIDiE. 

Treron. 

lanihffinas. 

Macropygla. 

PJTA8IANID.E. 

Phasiunus. 

Ceriomis. 

Strigie^. 

Scops. 


In the above lists there are rather more Oriental than False- 
arctic genera; but it must be remembered that most of the 
foimer are summer migrants only, or stragglers just entering the 
sub-region; 'whereas the great majority of the latter are per- 
manent residents, and a large proportion of them range over the 
greater part of the Manchurian district. Many of those in the 
Oriental column should perhaps be omitted, as we have no exact 
determination of their range, and the limits of the rogions are 
very uncortain. It must be remembered, too, that the Palsearctic 
genera of Sylviidse, Faridse, and Eringillidse, are often represented 
by numerous species, whereas the corresponding Oriental genera 
have for the most part only single species ; and we shall then 
find that, except towards the borders of the Oriental region the 
Falssarctic element is strongly predominant. Four of - the more 
especially Oriental groups ore confined to Japan, Uie southern 

Q 
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e.vtremity of which should perhaps come in tlie Orieutal region. 
The great richness of this sub>regiou compared with that of 
Siberia is wdl shown by the fact, tliat a list of all the kuuu n 
land-birds of East Siberia, including Dahuria and the compara- 
tively fertile Amoor Valley, contains only 190 species ; wliereas 
Pere David’s catalogue of the birds of Northern China with 
adjacent parts of East Thibet and Mongolia (a very much 
smaller area) contains for the same ftunilies 306 species. Of the 
Siberian birds more tlian 50 per cent are Euro^iean species, wliile 
those of the Manchurian sub-region comprise about half that 
proportion of land-birds wliich are identical M'ith those of 
Europe. 

Japan is no douht very imperfectly knonn, as only 1 34 land- 
birds are recorded from it Of these twenty-two aie peculiar 
species, a number that would probably be diminished were the 
Corea to be explored. Of tlie genera, only nine arc Indo- 
Malayan, while forty-three are PaUearctic. 

Plate III. — Scene on the Borders of Horth-We^ China and 
Mongolia with Characteristic Mamhialia and Birds . — Tlie 
mountainous districts of Northern China, with the adjacent 
portions of Thibet and Mongolia, are the head-iiuarters of the 
pheasant tribe, many of the most beautiful and remarkable 
species being found there only. In the uorth-Aresteni ]>rovinces 
of China and the southern parts of Mongolia may be found the 
species figured. Tliat in the foreground is the sujierb golden 
pheasant (Thaumalea pieta), a bird that can hardly be suipassed 
for splendour of jdumage by any denizen of the tropics. The 
laige bii'd perched above 's the eai-ed idieasant (Orossoptilon 
aurHum), a species of comjHiratively sober plumage but of 
remarkable and elegant fonn. In the middle distance is Pallas’s 
sand grolise {Sgrrhaptes paradoxus), a curious bird, whose native 
country seems to be the high plains of Northern Asia, but which 
often abounds near Pekin, and in 1803 astonished European 
ornithologists by appearing in considerable numbers in Central 
and Western Europe, in every part of Great Britain, and even 
in Ireland. 

The quadruped figured is the curious racoon dog {Xgetereutes 



PLATE 111. 



CHABACTERISTIC AXIMAUS OF KOHTH CHINA. 






CHAP. X.] 


THK PALJiAKCTIC REGION. 


227 


proei/onoides), an animal confined to North China, Japan, and 
the Amoor Valley, and having no dose allies in any other part 
of the globe. In the distance are some deer, a group of aninmla 
Yuiy abundant and varied in this part of the Palsarctic r^ion. 

Jtcptiles and Amphibia. — ^Keptiles are scarce in North China, 
only four or five species of snakes, a lizard and one of the Ceck- 
otidse occurring in the country round Pekin. The genus Hcdys 
is the most characteristic form of snake, while CaUopkiSt an 
oriental genus, extends to Japan. Among lizard^ Plestiodoti, 
Mayhouya, Taehyilrouius, and Gecko reach Japan, the two latter 
being ver}' cliui-acteristic of the Oriental region. 

Amphibia are more abundant and interesting; Hyndbivs, 
Oui/diodaetylvs, and Sieboldtia (Salamandridm) being peculiar 
to it, while most of the European genera are also represented. 

FrciJi-ivater Fish . — Of these there are a few peculiar genera ; 
as Fleeofflussus (Salmouida*) from Japan ; AehUognatlms, Pseu- 
doperihmpas, Ochelobius, and Opsariiehthys (Cypiinidse) ; and 
there are many other Chinese Cyptinidse belonging to the border 
land of the Pala'arctic and Oriental regions. 

Insects — The buttei'fiies of Uiis sub-region exhibit the same 
mixture of tropical and temperate forms as the birds. Most of 
the common European genera are represented, and there are 
species of Parnasdus in Japan and the Amoor. Isodetna, a 
jMsculiar genus of Nymphalidie is found near Ningpo, just within 
our limits ; and Scricinus, one of the most beautiful genera of 
Papilionidae is i)eculiar to North China, where four species occur, 
thus balancing the Thais and Doritis of Europe. The genus 
Zephynts (Lyesenidse) is well represented by six species in Japan 
and the Amoor, against two in Europe. Papilio parts and 
P. biamr, magnificent insects of wholly tropical appearance, 
abound near Pekin, and allied forms inhabit Japan and the 
Amoor, as well as P. dtmetrius and P. edevnoas belonging to 
the “ l*rotenor ” group ot the Himalayas. Other tropical genera 
occ urring in Japan, tlie Amoor, or North China ate, Debt's, 
Neaps, Myeadesis, Ypthimia (Satyxidm) ; Thaumawtis (Mor- 
phidte), at Shanghae ; Euripus, Neptis, Athyma (Nymphalidm) ; 
Terms (Pieridte) ; and the above-mentioned PapiUonidse. 

Q 2 
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Cdeoptera. — ^The beetles of Japan decidedly exliibit a mixtore 
of tropical forms with others truly Paliearctic, and it has been 
-with some naturalists a matter of doubt whether the southern and 
best known portion of the islands should not be joined to the 
Oriental region. An important addition to our knowledge of 
the insects of this country has recently been made by Mr. George 
Lewis, and a portion of his collections have been described by 
various entomologists in the Transactions of the Entomologieal 
Society of London. As the question is one of considerable in- 
terest we shall give a summary of the results fairly deducible 
from what is now known of the entomology of Japan ; and it 
must be remembered that almost all our collections come from 
the southern districts, in what is almost a sub-tropical climate ; 
so that if we find a considerable proportion of Pola-arctic forms, 
we may be pretty sure that the preponderance will be much 
greater a little further north. 

Of Carabidte Mr. Bates enumerates 244 species belonging to 
84 genera, and by comparing these with the Coleoptera of a 
tract of about equal extent in western Europe, he concludes that 
there is little similarity, and that the cases of affinity to the form^ 
of eastern tropical Asia preponderata By comparing his genera 
-with the distributions as given in Gciaminger and Harold's 
Catalogue, a somewhat different result is arrived at Leaving 
out the generic types altogether peculiar to Japan, and also tliose 
genera of such world-wide distribution that they afford no clear 
indications for our purpose, it appears that no less than twenty- 
two genera, containing seventy-four of the Japanese species, are 
either exclusively Paltearctic, Palasarctic and Nearctic, or highly 
characteristic of the Palsearctic region ; then come thirteen genera 
containing eighty-seven of the species which have a very wide 
distribution, but are also Palsearctic : we next have seventeen 
genera containing twenty-four of the Japanese species which are 
decidedly Oriental and tropical. Here then .the fair comparison 
is between the twenty-two genera and seventy-four species whose 
afSnities are clearly Palsearctic or at least north temperate, and 
seventeen genera with twenty-four species which are Asiatic 
and tropical; and tliis seems to prove that, although South 
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Japan (like Noith China) has a considerable infusion of tropical 
forms, there is a preponderating substratum of Palsearctic forms, 
which clearly indicate the true position of the islands in zoolo- 
gical geography. There are also a few cases of what may be 
called eccentric distribution; which show that Japan, like many 
other island-groups, has served as a kind of refuge in which 
dying-out forms continue to maintain themselvea These, which 
are worthy of notice, are as follows : Orthotriehus (1 sp.) has 
the only other species in Egypt; TrecMehm (1 sp.) has two 
other species, of which one inhabits Madeira, the other the 
Southern United States ; Ptriieptm (1 sp.) has two other species, 
of wliich one inhabits Bourbon, the other West Europe ; and 
lastly, Crepidogagt&r (1 sp.) has the other known species in 
South Africa. These cases diminish the value of the indications 
afforded by some of the Japanese forms, whose only allies are 
single species in various remote parts of the Oriental region. 

The Staphylinidse have been described by Dr. Sharp, and his 
list exhibits a great preponderance of north temperate, or cosmo- 
politan forms, with a few which ore decidedly tropical The 
Pselaphidee and Scydmenida:, also described by Dr. Sharp, 
exhibit^ according to that gentleman, “ even a greater resemblance 
to those of North America than to those of Europe,” but he says 
nothing of any tropical affinities. The water-beetles are all 
either Palsearctic or of wide distiibution. 

The Lucanidie {Gcmm. and Har. Cai., 1868) exhibit an inter- 
mingling of Palsearctic and Oriental genera. 

The Cetoniidte {Oemm. and Har. Cat. 1869) show, for North 
China and Japan, three Oriental to two Palsearctic genera. 

The Buprestidse collected by Mr. Lewis have been described 
by Mr. Edward Saunders in the Jmmal of the lAnncean Soeiettff 
voL xL p. 509. The collection consisted of thirty-six species 
hftinnging to fourteen genera. No less than thirteen of these 
are known also from India and the Malay Islands ; nine from 
Europe; seven from Africa; six from America, and four from 
fibina. In six of the genera the Japanese species are said to be 
allied to those of the Oriental region ; while in three they arc 
allied to European forms, and in two to American. Consideiing 
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the southern latitude and u-arm climate in wliich these insecta 
were mostly collected, and the proximity to Formosa and the 
Malay Islands compared with the enormons distance from 
Europe, this shows as much Pahearctic affinity as can lie 
expected. In the Paliearctic region the group is only plentiful 
in the southern parts of Europe, which is cut off by the cold 
plateau of Thibet from all direct communication with Japan ; 
while in the Oriental region it everywhere abounds and is, in 
fact, one of the most conspicuous and dominant families of 
Coleoptera. 

The Longicorns collected by Mr. Lewis have been descrilied 
by Mr. Bates in the Annals of Natural llistortf for 1873. The 
number of species now known from Japan is 107, belonging to 
sixty-four genera. The most important genera arc I^rptura, 
Clytanthvs, MonoJiammus, Praonctha, Ejrnrrntrus, Ghnrn, and 
Obrrea. There are twenty-one tropical genera, and seven 
peculiar to Japan, leaving thirtj'-six either Pahrarctic or of very 
wide range. A number of the genera are Oriental and Malayan, 
and many characteristic European genera seem to be absent ; 
but it is certain that not half the Japanese Longicorns arc yet 
known, and many of these gaps will doubtless be filled up when 
the more northern islands are explored. 

The Fhytophaga, described by Mr. Baly, appear to have a 
considerable preponderance of tropical Oriental forms. 

A considerable collection of Hymenoptera fonned by kfr. 
Lewis have been described by Mr. Frederick Smith ; and exhibit 
the interesting result, that while the bees and wasps arc decidedly 
of tropical and Oriental form.s, the Tenthredinida! and Icliiieu- 
monidae are as decidedly Palmarctic, " the general aspect of the 
collection being that of a European one, only a single exotic 
form being found among them.” 

Remarks on the General Character of the Fauna of Japan — 
From a general view of the phenomena of distribution we feci 
justified in placing Japan in the Palmarctic region ; although 
some tropical groups, especially of reptiles and insects, {lavc 
lugely occupied its southern portions ; and these same groupa 
have in many cases spread into Northern China, beyond the 
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usual dividing line of the Palsearctic and Oriental t^ous. The 
causes of such a phenomenon are not difficult to conceive. Even 
now, that portion of the Palscarctic region between Western 
Asia and Japan is, for the most part, a bleak and inhospitable 
region, abounding in desert plateaus, and with a rigorous climate 
even in its most favoured districts, and can, therefore, support 
but a scanty population of snakes, and of such groups of 
insects as require flowers, forests, or a considerable period of 
warm summer weather ; and it is precisely these which are 
represented in Japan and North China by tropical forms. We 
must also consider, that during the Glacial epoch this whole 
region woiild have become still less productive, and that, as the 
southern limit of the ice retired northward, it would be followed 
up by many tropical fonns along with such as had been driven 
south by its advance, and had survived to return to their 
iiorthcrii homes. 

It :z also evident that Japan has a more equable and probably 
moister climate than the opposite shores of China, and has also 
a very diflerent geological character, being rocky and broken, 
often volcanic, and supporting a rich, varied, and peculiar vege- 
tation. It would thus be well adapted to support all the more 
hardy denizens of the tropics which might at various times 
reach it, while it might not be so well adapted for the more 
boreal forms from Mongolia or Siberia. The fact that a mixture 
of such forms occurs there, is then, little to be wondered at, but 
we may rather marvel that they are not more predominant, and 
that even in the extreme south, the most abundant forms of 
mammal, bird, and insect, are modifications of familiar Palesarctic 
types. The fact clearly indicates tliat the former land con- 
nections of Japan with the continent have been in a northerly 
rather than in a southerly direction, and that the tropical immi- 
grants have had difficulties to contend with, and have found the 
land already fairly stocked with northern aborigines in almost 
every class and order of animals. 


General Cmdusiom a* to the Fauna of (he Pakeareiie Re- 
gion . — From the account that has now been given of the fauna 
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of the Palaearctic region, it is evident tluit it owes many of its 
deficiencies and some of its pecnliarities to the influence of the 
Glacial epoch, combined with those important changes of physi- 
cal geography which accompanied or preceded it. The elevation of 
the old Sarahan sea and the complete formation of the Mediterra- 
nean, are the most important of these changes in the western 
portion of the region. In the centre, a wide arm of the Arctic 
Ocean extended southward from the Gulf of Obi to the Ami and 
the Caspian, dividing northern Europe and Asia. At this time 
our European and Siberian sub-regions were probably more 
distinct than they are now, their complete fusion liaving been 
effected since the Glacial epoch. As we know that the Himalayas 
have greatly increased in altitude during the Tertiary period, it is 
not impossible that during the Miocene and Pliocene epochs the 
vast plateau of Central Asia was much less elevated and less 
completely cut off from the influence of rain-bearing winds. It 
might then have been far more fertile, and have supported a rich 
and varied animal population, a few relics of which we see in 
the Thibetan antelopes, yaks, and wild horses. The influence 
of yet earlier changes of physical geography, and the relations of 
the Palsearctic to the tropical regions immediately south of it, 
will be better understood when we have examined and discussed 
the faunas of the Ethiopian and Oriental r^ona 
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TABLES OF DISTRIBUTION. 

Ix constructing these tables showing the distribution of vari- 
ous classes of animals in the ralmarctic region, the following 
sources of information hare been chioily’ relied on, in addition 
to the general treatises, monographs, and catalogues used in 
compiling the fourth jiart of this work. 

Mammnlia . — Lord Clement's Afamuialia and Reptiles of 
Europe ; Siehold's Fauna Japonica ; F6re David’s List of 
Mammalia of North China and Thibet ; Swinhoe’s Chinese 
!Mamrialia ; Itadde’s List of Manunalia of South-Eastern Siberia ; 
Canon Tristram’s, Lists for .Saliam and I’ulestine ; Papers by 
Professor Miln e-Edwards, Mr. Blanford, Air. Sclater, and the 
local lists given by Mr. A. Murray in the Appendix to his 
Geographical DL^tributiou of IMammalia. 

Birds. — ^Blasius’ List of Birds of Europe; Godman, On 
Birds of Azores, Mcdeiiu, and Canaries; Middendorf, for 
Siberia ; Pere David and Mr. Swinhoe, for China and Mongolia ; 
Homeycr, for East Siberia; Air. Blanford, for Persia and the 
high Himalayas ; Air. Elwes’s paper on the Distribution of 
Asiatic Birds; Canon Tristram, for the Sahara and Palestine; 
Professor Newton, for Iceland and Greenland; Mr. Dresser, 
for Scandinavia ; and numerous papers and notes in the Ibis ; 
Journal ihr (Jniithologie ; Aunals and Mag. of Nat History ; and 
Proceedings of the Zoological Society. 

Bt^Ues and Amphibia. — Schreiber’s European Herpetology. 
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TAHLE I. 

FAmLIES OF ANIMALS IXHARlTiyO THE FAL^E ARCTIC REGIOX. 

Explaxatiox. 

Names in itaUn show families peculiar to the region. 

Names inclosed thus ( ) barely enter the region, and are not considered properly 

to belong to it. 

Numbers are not consecutive, hut correspond to those in Part TV. 


Order and Family 


Sult-re^iiinii 



Range liej ctinl tliu Iti’^itin. 


MAMMALIA. 

Primates. 

3. Cynopithecidaj 

CHiRnrrr.RA. 

9. (PteroTiidiel ... 

11. Rhlnotophid.e — . 

12. Vespertuionida,* — - 

13. Noctilioiiitlfp .. — 

IxsErxivoRA. 

15. Macroseelididse — 

17. Erinaceiilic ... - 

21. Taljiidip — — — - 

22. SoncidcC — — - 

Caenivorx 

23. Felidae — — — - 

25. Viverrulre ... — 

27. HyaenidiP 

28. Canid.'c — — 

29. Sfustelidie ... — — - - 

31. iEluridm 

32. L'rsiibc -- — 

33. Otariidic 

34. TrichecbidiC ... — 

35. Phoride ... — — — 

Cetacea. 

86 to 41 

SiRENIV. 

42. Mfinatidic . . — 

UyouLAT.v. 

43. Erinidae — , 

47. Suid* - — - 

48. Camelidse ... — 

50. Ceiridie — - — 

52. Bovidir — — — 


£thio]iiRu, Oriental 


Tropic.s of E. Hrmisjihere 
Warmer i»nits of K. ileinis. 
< 'o'»iriopofite 
Tr»>i»ii*ul regl<)iis 


Ethiopian 
Oriental, S. Africa 
Nfarctic, Oriental 

C'usniopolite, exul. Australia and America 


All nffpons but Au.'»traliuii 
Ktliiopiiin, Oiiciitid 
Ethiopian, Orion tal 
All regions hut Austral inn 
All regions but Australian 
« h'ieutiil 

.Vearctie, Oriental, Andes 
N. ami S. teiiiiienite zones 
.\n*tic regions 
X. and S. temperate zones 


Oceanic 


Tropic.s, from Brazil to N. Australia 


Ethiopian 

( 'osmo|iolite, excl. Ncnrctic reg. and Australis 
Andes 

All regions lint Ethiopian and Australian 
All regiiius but Ncotmpical and Australian 
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Order and Family. 


Stib-re^ifiiis. 



Range beyond the Region. 


Hyiiacoidae. 

54. (ITyrnrula-^ .. 

Rddkxtia. 

.55. Miiriilii' 

56. S]ml}U‘i<1ic 

57. 

55. Myoxid.T 

60. (*nstori<l<v 

61. .Soinridii' .. .. 

64. Ortoilontidic .. 
67. IlystriciiliP 

69. La^^myidic ... 

70. Leporidio 

BIRRS. 

r.VSRr.RF.O. 

}. Timluli . .. 
•J. Svlviidflp... . 

8. l^maliidn* 

4. Pamiridic 

5. C’inelidso 

6. TroglmlytkUp... 

8. C'crthiidiP 

9. Sittidn ... 

10. Pnridff 

13. Pj'riionotidji .. 

11. Oriolidn.' 

17. Mnsrica]iid.T 

19. IjHiiiidn; 

20 . Coryida* 

23. (Ncctariiiiidfc) 

24. (Dirieid.'p) 

29. Amiwlidn; 

30. Hinindinidir .. 
33. Fringillidip ... 
35. Stiiniidfc 

37. Alnudidfli 

38. AfotBoillidoB ... 
47. (Pittidir) 

Pic ARIA 

61. Picidip 

52. Yiiiigidie 

58. Ciicnlidffi 

62. Coraciidie 

63. Meropido 

67. Alceainidic ... 
60. UpupidiR 

73. CApritnnlgidiP 

74. rypHelidse 


Kt1iio]ii.ni fainily 


— — — — Almost Cosmopolite 

— — — r.thiopinn, nrii'iiiid 

— — — Ethiopian, Near, tic 

— — - - Kthiojiian 

— " Neairtic 

— — - - ^vil regions hut Australian 

— Xhrssinia, Neotropical 

— Ktlliopinn, Oriental 

Nearetic 

— — - - I All regions hut Australian 



- Cosmopnlite 
I ’osinojiolitp 

— Ethiopian, (>ncntal, Australian 

Xeaivtic, OricMitul 

-- - Oricntiil 

\nieriean, Oriental 
Oriental, Non retie 

-- Nearetic, Oriental, Australian, Madagascar 
Nenivtic, Oriental. Aiistiiilian ['J 
-- Oriental, Ethiopian 

Ethio]unn, Oriental, Australian 
■ I^stern Hemisphere 

— Ea.steni Hemisphere and N. America 

- Cosmopolite 

Etliiopinn, Oriental, Austnili.in 
Kthiopmn, Orieiitiil, Au.straliiin 
Nean'tie 
( 'tiamo^wlite 

-- { .\]1 regiona hnt Australian 

En.stem HcniispheiK 
1 — , - All regions hut Neotropical 
- — I — CosniojYolite 

j ! -- Oriental, Australian, Etliiupiaii 


— - ' All regions hut Australian 

— I — ! N. W. India, N . E. Africa, S. Africa 

— — j Almost Cosmopolite 

j — — Ethiopian, Oriental, Anstralian 

I Ethiopian, Orientiil, Australian 

I — — Ckisinopolitc 

I — Ethiopian, Oriental 
j — - Cosmo]H)lito 

1 - Almost Coainopolitc 
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COLUMILE. I I I I 

84. ColumbidK ' — I — ■ — 'Cosmopolite 

GALLIN.E. I I I 

86. Pteroclicl.e ... — - — — Ethiopian, Indian 

87. Tctraonidae ... ' — — ■ — ■ — ' Nearctic, Ethiopian, Oriental 

88. Phasianids ... i • — « — ■ — . Oriental, Ethiopian, Xoarctic 

89. Turnicidse .. ! — ' — Ethiopian, Oriental, Australian 

■ I 


Accipitues. ! ; i I I 

94. Vnlturidie ... — _ ' — ‘ — All rejpons but Australian 

96. Falcoiiidae — Cosmopolite 

97. Paiidionidie... ! — — ; — • — Cosmopolite 

98. Strigida ; — — — — Cosmopolite 

I I i . i 

GeALL£. I ' ' I 

99. Rallida ... | — i — — - Cosmopolite 

100. Scolopocida... j — i — — ! — Cosmopolite 

104. Glarcolida — Ethiopian, Oriental, Australian 

105. Charadriida .. — Cosmopolite 

106. Otiilida ... I — , — — Ethiopian, Oriental, Australian 

107. Gruida ... | — . — ‘ — Eastern Hemispliere, and N. America 

118. Ardeida — ““ 1 "" l *“ Cosmopolite 

114. Plataleida ... i — — — » — . Almost Cosmopolite 

115. Ciconiida ... — — — • — | Nearly Cosmoiwlite 

117. P^nicopterida — Neotropical, Ethiopian, Indian 

AySEBES. 

118. Anatida ... — — —.Cosmopolite 

119. ’Lorida — — — — j Cosmopolite 

120. Prorallariida — — — — I Cosmopolite 

121. Pelecanida ... — — — — Ci»mopolite 

123. Colymbida ... — — — Arctic and N. Temperate 

124. pMicipida .. — ” i ” • Cosmopolite 

125. Alcida — i — — ■ N. Temperate zone 

I I 

BEFTILIA. ; j 

OpHIDIA. I 

1. Tyrihlopida.. — — All remons hut Ncarctic 

5. Colamariida... — > All other renons 

6. Oligodontida — .'Oriental and Neotropical 

7. Colnbrida — — Almost Cosmopolite 

8. Homalopsida — — . — Orienti^ and all other n^ons 

9. Psammophida — Ethiopian and Oriental 

18. Eiyd^ - i Oriental and Ethiopian 

20. Elapida • — .inatnlian and all otlier regions 

24. Ciotalida ... — . — Nearctic, Neotropical, Orwital 

25. Viperida Ethiopian, Oriental 







CRAP. X.] 


THE PAL^ARCTIC REGION. 


237 


Order and Family. 


Sub-n'gioTiR. 



Range beyond the R^on. 


Lacertiua. 

26. Trogonophidai 


28. Amphiabieiiiilfle 
80. Voranidte 
.*’3. Iju'ertidn 
84. Zonuridoe 
41. Gymnopthal- 

midie 

Scincidfe 

46 . Ophiotmtida: .. 

47. So]iid:v 

49. Geckotidic 

51. A^mida* 

52. CliuiiiadrainMa* 


I 

I 


' Ethiopian, Neotropical 
'Oriental, Ethiopian, Australian 
All continents hut American 
I America, Africa, N. India 

I Ethioidan, Australian, Neotropical 
j Almost Cosmopolite 

Ethiopian 

Almost Cosmoiiolitc 
All continents but America 
Ethiopian, Oriental 


ClIELOXIA. 

67. Testndinidid ... 

59. Trionychidffl ... 

60. Choloniitle ... 

AMPHIBIA. 

Teodela. 

8. Proteidie 

5. Mcnopomidie... 

6. Salamandrida* 

Akottba. 

10. Bufonids 
13. Bombinatoridu! 

15. Alytidie 

17. Hylidm 

IS. Po1y)iedatidfe 

19. Ranidm 

20. DiscogloBsidas 


All continents hut Au.^tralia 
Ethiopian, Oriental, Nearctic 
Marino 


I i Nearctic 
I — ! Nearctic 

; — I Nearctic to Andes of Bogota 


. — All continents but Australia 
I Neotropical, New Zealand 
! All regions hut Oriental 
! All regions but Ethiopian 
[ — All the regions 
' — Almost Cosmopolite 
' — I All regions but Nearctic 


FISHES (FRESH- 
WATER). 
Acantuopterygi I. 
1. Gastorosteidoe 

3. Percidie 

12. Scienide 
26. (kmqduniicB... 
87. Atherinidie ... 


Nearctic 

All regions but Australian 
All rt^ons but Australian 

N. America and Australia 


Phtsobtomi. 

50. SilnridiB 

65. Salmonidse ... 

70. EsoddsB 

71. Umbiida) 

73. CyprinodontidB 
75. CyprinidiB ... 




All warm regions 
Nearctic, New Zealand 
Nearctic 
Nearctic 

All regions but Australia 

Ail regions but Australian and Neotropical 
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Older ami Family. 


Siib-regious. 



■E 


Z 


Rouge beyond the Region. 


Ganoidei. ! 

96. AccipenseritLe ' — — 

97. Polydoutidffi ... ^ 

INSECTS. LEPI- 
DOPTERA (PART). 

Dubini (BuriER- 

FLIEU). 

1. Danaidie ... — . — 

2. Satyridas ... — i — 

8. Nymplialid»... — . — 

9. LibytWdie ... — — 

10. Nemeobeidifi .. — ■ 

13. LycfleiiidaB ... — — 

14. Pieridas , — — 

15. Papilionidjc — — 

16. HeaperidiB ... — — 

! ' 

Sphibigirea. 

17. Zygffinidffi ... ' — — 

21. Stygii^ ... ' — — 

28. . . — — 


Xearctic 

Nearctic 


All tropical regioua 
( 'osmopolite 
Cosmo]K>lite 

All coutiuents but Australia 

Absent fram Neai‘ctic i-egiun and Australia 

('osmopolito 

(*o8nio])olite 

Cosmujiolite 

CobUiotiolite 


CkMinopoIite 

Neotropical 

Absent only from Australia 
f'n*,TTinpoliti* 


CoLEOPTEBA. — Of about 80 families into wbicli tbe Culeo]itera are divideil, all the 
more important are cosinojiolite, or nearly so. It would therefore uniieceibarily occupy 
space to give tables of the whole for each region. 

Land Shells. — The more important families being cosmopolite, and tlie smaller 
ones beinjg somewhat uncertain in their limits, the reader is referreil to the account of 
the fjunilies and mera under each ^ion, and to the chapter on Mollusca in tlie con- 
cluding part of this work, for such information as can be given of their distribution. 
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TABLE 11. 

LIST OF THE GEXKRA OF TElUlESTIAIr MAMMALIA AND BIRDS 
INHABITING THE PALJEAROTIU REGION. 

Explanation'. 

Names in Holies show geiiora ])cculiar to llie 

Names inclosed thus (...) sliow gi'ucra which ju&t enter the region, but are not considered 
projierl y to Ixdoug to it 

Genera which undoubtedly belong to the n'gion are numbei'ed consecutively. 

MAMMALIA. 


OidiT Fiiiiiih, and 


-r ! 



within till* Hi't'ion 


Raii^ iK'yund the Regiuu. 


riilMATES. 

(Scmnopithecus 

('VNOPITHECID^. 

1. Macacus 

ClllltOPTERA. 
Ftekupid^. 
tPteropus 
(Xaiitharityia ... 

Kui.NOLoraii)^. , 

2. Rhiuolphus ... | 

I 

(.Vscilia 

{lihinoptima ... | 
(Nycteria i 

Vespertilion'idae. 

8. Vesperugo ... 

4 . Otofnyctms ... ; 

C. Yesi>ertilio ... 

(Kerivoula 

6. Miniopteris ... 

7. PlecotUB 

8. Barbastellus .. 

N 0 CTIL 10 NID.G. 

9 Molossus 

INSECTIVORA. 

Emnaceida 
10. Erinaceus’ ... 


1 


4 


2 

1 


9 

1 

1 

1 


1 

1 

35 

1 

1 

1 

2 


2 


I 


Eastern Thibet) 

Oriental genus 

1 

1 1 

Gibi altar, N. Africa, £. Thibet Oriental 

1 to Japan i 

1 

Egypt, Japan) 

|N. Africa, Palestine) 

1 

Tropics of the E. Hemis. 
Oiieutal, Austro-Malayan 

i 

Temperate & Southern parts ol Warmer parts £. Hemi- 
Region 1 sphere 

Egypt) Ethiopian, Java 

E^'lit, Palestine) f?] India 

Egyjit) Nubia, Himalaya 

Siberut Amoorland 

Egypt 

The whole region 

X. China) 

.S. Europe, N. Africa, Japan 

S. Eurojie 

Mid. and S. Europe, Palestine 

Cosmopolite 

Oriental, S. Africa 

S. Afric. Malaya, Austral. 
Himalayas 

Darjeeling, Timor 

S. Europe, N. Africa 

Etliiop., Neotrop., Aus- 
tralian 

The whole i^on ; esd. Jaitan 

Oriental, Africa. 


4 
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Older, IViiuQy, and 
OenuBb 

« 

Range vitliiu Uie Region. 

1 Range lieyoud the Region. 

! 

TALFIDbS. 



11. Talpa 

6 

The whole rc^giou 

N. India 

12. Scaptodiirvu ... 

1 

N. China 


13. Anuraaorex ... | 

i 1 

, N. China 


14. Scaptmyx ... i 

1 1 

N. China 


16. Myogale . . | 

0 

$. K UuBBUi, Pyrenees 


16. Neelogah ; 

17. Urotrichus 

1 

1 

Thibet 
' Japan 

X. W. America 

18. Uwpsilus 1 

1 

1 

, £. Thibet 

1 


S0BIC1D£. 

19. Sorex 

! 

10 

! 

^ The whole re^on 

Absent from Australia & 


S. America 

20. Crocidiira • 

4 

AV. Europe to X. China 

[f] 

CABNITOBA. i 

_ 1 




Felidje. 

21. Felia | 

12 

The whole region ; excL extreme 

All regions but Austral. 


North 

22. Lyncos ! 

i 

9 

S. Euroiie to Arctic sea 

America X. of 66° X.Lat. 

VlVEBRlDf. ] 




(ViTerra ' 

1 , 

N. China) 

Oriental and Ethiopian 

23. Genetta 

, 1 1 

S. Europe & N. Africa, Palestine. 

Ethiojiian 

(Herpestes 

1 i 

N. Africa, S|iain ['], Palestine) > 

Oriental and Ethioiiiuii 

Hyakidje. 

24. Hyaena 

1 

1 

N. Africa and S. W. Asia 

Ethiopian, India 

CAEn).E. 

25. Canis 

4 

The whole region 

All reg. but Austral. [?] 

26. NjfcUreuies ... 

1 

Jaj^, Amoorlaud, X. China 

HuSTEUDf. 

27. Hartes 

7 

X. Europe and Asia, £. Thibet 
W. Eurojie to X. K. Asia 

Oriental, Xearctic 

28. Putorius 

3 

Xcarctic, Ethioji., Hima- 
layas, Peru 

|X. America, X. India, 

29. Hustela 

10 

The whole region 

30. Yison 

2 

£uroi)e and Siberia 


China 

31. Onlo 

1 

The Arctic re^ona 

Arctic America 

82. Lutra 

2 

The whole region 

Oriental 

88. Luironectes ... 

1 

Japan 

California 

84. £nh>dris 

1 

X. Asia and Japan 

86. Melea 

2 

Cen. Europe, Palestine, N.Chiua, 

China to Hongkong 

JSlubida 


Japan 


86. .Alania 

1 

S. E. Thibet 

Nepal 

87. JElumpua 

1 

£. Thibet 

VWDA 

88. llialaaiarctoa ... 

1 

Arctic regions 

Arctic America 

89/ UnoB 

4 

The whole region 

Oriental, Xeaictic, Chil 
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Order, FViniily, end 
Genus. 


Benge within tlie Region. 

Range beyond the Region. 

Otauiidjl 



40. Callorhiiiua ... 

1 

Kamscliatka aiidBebriug’s Straits 


41. Zalophus — ... 

1 

Japan 

California 

42. Eumutopias ... 

1 

Ja]MUi, Beliiiug’s Straits 

California 

Trichechid^. 

43. Tiii'heckus ... 

1 

Polar Sgus 

. Ai'ctic Ainerida 

Fhociua 



! 

Hi, Calloce]iliuliis ... 

3 

NoilhSea, f'aspiaii, Lake Baikal Greenland 

45. Poi^uiyH 

2 

North Sea, Japan 

N. Pacific 

46. Pagopliiliis ... 

2 

Northern Seas 

N. Pacific 

47. Phoca 

2 

Northern Seas 

N. Pacific 

48. Halicnreras ... 

1 1 

North Sea and Baltic 

Gi-eeiilaud 

4d. Pclatjiua 

1 2 

Maileira to Black Sei 


50. Cystophom ... 

■ 

! 2 

1 

N. Atlantic 

N. Atlantic 

SIRENIA 

i 



Tix)picB A Behiing’s Strts. 

CETACEA 


! 

1 

Oceanic 

UNGULATA. 






i 

i 

51. Eijuus 

4 

Cent A and W. Asia A N. Africa^ Ethiopian 

SriDja. 

52. Sue 

2 

The whole region 

Oriental, Austro- Malayan 

Camei.id.£. 

53. Camel U8 

2 

D(‘serts of Cent, and W. Asia ainl 




N. Africa 


Cekviurl 

54. Alces 

1 

North Euroiic and Amu 

N. Anierica 

55. Taraiidos 

1 

Arctic Enrojie and Asia 

Arrtic America 

56. Cervus 

8 

The whole region 

All regions but Austral. 

57. Dama 

1 

Mediternuieaii district 

58. ISlaphtidua ... 

1 

N. W. China 


59. Lophotragua ... 

1 

N. China 


60. Capreolua 

2 

Temp. Europe and W. Asia anil 



N. China 


61. Moachua 

1 

Anioor B.. N. China, to llima- 




lavas 


62. HydrapoUa ... 

1 

N. China 


BoviDii. 

68. ( Bob 

1 

Europe, (not wild) 

Oriental 

64. < Bi8on 

1 

Poland and C'aucasus 

Nearctic 

65. ( Po^phagua ... 

1 

Thibet 


66. Addax 

1 

N. Africa to Syria 


67. Owe 

68. ( ClazBlk 

1 

12 

N. Africa to Syria 

N. Africa to Persia, and Beloo- 

Ethiopian deserts 

S. Africa, India 


chiatan 

^^.{Protapra 

2 

AV. Thibet and Mongolia 
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Order, Fkimily, and 
Genns. 


70. ) Saiga 

71. 1 Pantholqps .. 
(Alcephalua ... 

72. Budorcaa 

73. Bupieapra 

74. Kemorhedus ... 

75. Capra 

HYEACOIDKV 

Htracidje. 

(Hjtix 

RODEXTIA. 

MuB1D£. 

76. Hus 

77. Crieetus 

7S. CricetuUis 

79. Heriones 

80. ItJunnhomya ... 

81. Psammomya ... 

82. StnUithim 

83. Arvicola 

84. Cuniculus 

85. Myodea 

86. Jliyoapalax 

SPALACID.&. 

87. Ellobiua ... 

88. SpaJax 

Dipodida 

89. Dixnis 

HroxiDx. 

90. Myoxus 

CASTOBIDiE. 

91. Castor 

SCIUBIDA. 

92. Sciurus 

93. SciuTopterus .. 

94. Pterom}! 

95. SpermophiLus ... 

96. Arctomys 

OCTODONTIBJE. 

97 . CUfMdadyluM ... 

HmniciDA 

98. Hystriz 


cS 


I 

X 


Range within the Region. 


1 K Europe aud W. Asia 
1 W. Thibet 

1 Syria) 

2 E. Himalayas to £. Thibet 
2 Pyrenees to Caucasus 

7 £. Himalayas to £. China and 
■ Japan 

20 I Spain to Thibet and N.E. Africa 


1 (Syria) 


’I.*) I The whole region 
' 9 : The whole region 
3 I N. China 

5 \V. and Central Asia to X. Chino, 

I X. Africa 

6 ' E. Europe, Cent. Asia, X. Africa 

! 3 I Palehtliie | 

; 3 { Ysosi Europe, Siberia I 

•?21 I The whole region | 

j 1 i X.E. Europe, Siberia 

1 ■ North of region ' 

3 Altai Mountains and N. China i 


1 S. Russia and S. TT. Siberia 
1 Hungry and Greece to W. Asia, 
PiJestine 

I 

15 S. £. Europe and N. Africa to 
N, China 


12 I Temperate parts of whole region 


1 , Temperate zone, from France to 
Amoorland 


8 ■ The whole remon 
4 . Finland to SiMria and Japan 
8 ' Japan and W. China 
10 £. EuroM to N. China aud 
Kamsenatka 

Alps to E. Thibet and Eam- 
achatka 

N. Africa 


2 , S. Europe, Palestine, N. China. 


Range beyond the Region. 


I Ethiopian genus. 


I Oriental to Sumatra, 

I Formosa 

I Nilgherries, RockyMtns. 


Ethiopian genus 


E. Hemisphere 


Ethiopian, Indian. 


Himalayas, Keaictic 
Arctic America 
Koarctic 


Africa, India 


Ethiopian 


y. America 


All r^ons but AustnL 
Oriental, yearctic 
Oriental 
Neazctic 

yearctic 


Ethiopian, Oriental 
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Order, TViiiiily, and 
Genus. 

-I 

it 

J. 

Range within the lleginii. 

Range beyond the Region. 

LAOOMTlD.fi. 




99. Lagomys 

10 

Volga to £. Thibet and Kam- 

Nearctic 


schatka 


Leporida. 

100. Ijfpus 

12 . 

The whole region 

All regions but Austial. 


PASSERES. 

Turdidal 

1. Turdus ... . 

2. Oreocincla 
8. Mootioola 

(Besson!'! 

Stlviidjs. 

4. CistlcoU — . 
fi. Acroceplialus. 

6. Dumeticola . 

7. Potamodus . 

8. Luaciniola 

9. LoeuMla 

10. Bradyptetus . 

11. Calamodus . 

12. [ Phylloscopus. 

13. Hypolais 

14. Abrornis 

15. Kcgnloidfs . 

16. IReguliiB 

17. ('Aedon ... . 

18. Pyrofhlhalma 

19. j Mdisuifkilw . 

20 . Syhria ... . 

21. \ Cumieii 

2%{LuacifMa 
28. CyanuuXa 

24. CaUiope 

25. Ermaou 

26. QranMa 


lb 

1 

3 

1 


1 

10 

4 

3 

1 

7 

2 

?3 

6 

9 

2 

2 

4 

2 

2 

2 

6 

7 

2 

8 

2 

8 

1 


R//t7AV. 


The wliole region (excluding Almost cosmopolite 
Spitzbergeu) 

N.E. Asia and Japan, straggler Oriental and Australian 
to £uro])e 

S. Kuroiie, N. Africa, Palestine, Oriental and S. African 
-N. China 

Palestine) ^ Tropical and S. Africa 

! 

8. W. £nro]ie, N. Africa, Japan Etbiop., Orient., Austral. 
W. Europe to Japan Orient , £thiop.,AuBtiul. 

NejMinl, Lake Baikal, £. Thibet, 
high 

\V. and 8. Europe, N. Africa, 

K. Thibet 
8. Europe 

AV. Europe and N. Africa to India, winter migrants (?) 
JuiMin 

S. Europe and Palestine £. and 8. Africa 

Kuroi>e, N. Africa, Palestine 
The whole n'gion (excluding Oriental 
wiistern islands) 

Einope, N. Africa, Palestine, China, Moluccas, Indio, 
('liMia Africa 

Cashiiierc, £. Thibet Oriental r^ion 

Europe and China N. India, Formosa 

The whole region (excluding N. and Central America 
Iceland, &c.) 

8. Europe, W. Asia, N. Africa K and S. Afnca 
R. Europe and Palestine 
W. aiidS. Eurojie, Sardinia 

Madeira to W. India, N. Africa N.E. Africa, Ceylon mi- 
grants (?) 

Modeira to India, N. Africa £. Afnca, India, mi- 
grants 

W. Europe, N. Africa, Persia 

Europe and N. Africa to Earn- Abyssinia and India 
Bc&tka misranta 

N. Asi^ Himalayas^ China CentL India (I migrant) 
Atlantic Idands to Jaj^ 

High Himalayas and E. Thibet 

R 2 
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[PABT III. 


Order, Family, and 
Genns. 

'SJ 

Range within the Region. 

Range beyond the Region. 

27. 1 Euticilla 

10 

Eu. to Japan, N. Afr., Himalayas 

Abyssinia, India 

28. ( Larvivora 

2 

£. Thibet, Amoor, Japan 

Oriental 

29. Dromoliea 

3 

S. Europe, N. Africa, Palestine 

Ethiopian 

30. Saxicola— 

10 

The whole rt'gion 

E. and SI. Africa, India 

31. Cereomela 

2 

Pale.stinc \a desert genus) 

N.E. Africa. X.AAMndia 

82. Pratincola 

3 

W. Europe, X. Africa to India 

Ethiopian to Oriental 

33. Acceitfur 

12 

W. Euro]ie to Japan ; high 
Himalayas 

Himalayas (?) in winter 

Timaijire. 



34. Pferorhinus 

3 

Thiln*! and X. W. China 


(Malaeneercus ... 

1 

Palestine) 

Oriental gciius 

(Crateropus — 
(TroL-liulo]iteron 

2 

X. Africa, Persia) 

Ethiopian gi nua 

1 3 

K Thilict) 

Oriental genus 

(Innthocincla — 

PAyrr.iD.E. 

1 ® 

E. niibet) 

Oriental genus 

(Paradox'oriiis * 

3 

Himalayas .ind E. Thibet) 

( ?) Oriental genus 

35. Cnnnsfoma 

1 

High Himalayas and E. Tliiliet 

36. Suthora 

3 

E. Tliibet 

Himalayas, China, For- 
mosa* 

37. Ptrmtrus 

1 

AV. Europe to AT. Riherin 


38. Hdcromorpha . 


XeiMiiil and K. Thibet, from 
10,000 feet altitude 


39. ChfilorniS 

1 

E. ThilM-t 


ClNCLID-E. 




40. Ciiiiliis 

5 

1 

The whole region (Atlantic Is- 
lands exclud^l) 

American highlands 

(Mvioplionus ... 

1 

Turkestan, Thian-Shan Moun- 
tains, 6,000 feet 

Oriental genus 

Troglcidttid.e. 



41. Troglodytes ... 

1 

3 

Iceland and Britain to Japan 

Xeotropical and Xearc- 
tic, Himalayas 

(Pnoepyga 

2 

E. Tliihet) 

Oriental genus 

CERTHirilf. 




42. Certhia 

2 

AT. EiiTO])e to X. Cliina 

Himalayas, Xearctic 

43. Tichodroma ... 

1 

.S. £aio|)e to X. China 

.Vbyssinia, Xepaul, high 

SiTTIM. 




44. Sitta 

• 7 

W. Europe to Himalayas and 
Japan 

India, Xearctic 

PARID.E. 



45. Paras 

20 

W. Europe to Kainschatka, X. 
Africa 

Xearctic, Oriental, Ethi- 
opian 

46. Lopliophanes ... 

6 

EuroiN! and high Himalayas 

Xearctic 

47. Acredula 

6 

AV. Europe to X. China and 
Kamschatka 


48. .£githalns 

1 

S. E. Europe 

Ethiopian 

Liotrichxda 




(l^panxs 

4 

Moupin, in E. Thibet) 

Oriental genua and fam. 
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Order, Family, and 
Genus. 


Pyckonotida. 

40. Microscelis ... 

50. PyciionotuB ... 

Obiolid^. 

51. Oriolus 

MU8ClC.\FIDiE. 

52. Muscicapa 

53. Butalis 

54. Eiythrosterna... 

(Xauthopygia ... 
(Enmyins — ... 
(Cyaiioptila ... 
(Sijihia 

55. Tcidtrca 

Lakiii).£. 

56. Laiiiua 

(Tele^ouiis ... 

Corvids. 

67. Garrulus 

58. Perisoreus 

(Urodssa 

59. Kucifraga 

60. Pica 

61. C^anopica 

62. Corvua 

63. Fregilua ... 

Kectarikiihjb. 

(Araclinectlira 

DlCiEIUA. 

(Zoaterojia 

AMFELin.^.. 

64. Ampelia 

Hirundinida 

65. Hinindo 

66. Cotyle 

67. Chwdon 

Fbinoiuada 

68. FriDgUla 



Range irlihin the Region. 

Range bej'ond the Region. 

1 

2 

Japan 

Paleatine, N. China, Japan 

Oriental genus 

Oriental and Etliiopian 

2 

S. Europe, China 

Ethioxdan and Oriental 

2 

W. and r’eiitral Europe 

Ethiopian. 

2 

W. Eurojie to Ja})au and China 

E. and S. Africa, Mo- 
luccas 

Oriental & Madagascar 

3 

Central Europe to N. China and 
Ja^ian 

1 

JaiHiii) 

Oriental genus 

1 

E. Thiliet) 

Oriental genus 

1 

Ja]ian and Ainnor) 

Oriental genus 

1 

Mou]iin, £. Thibet) | 

Oriental geiins 

2 

N. China and Japan 

Ethiopian and Oriental 

11 

The whole region (escl. Atlantic’ 

Nearctic, Ethiopian, 


lalaiidh) 

Oriental 

1 

N. Africa) 

Ethiopian genus 

7 

AV. Europe, N. Africa, to Japan 

Himalayas, Ftirmosa 

1 

N. Europe and Sibeiia 

1 N. America 

2 

Cashmere, Jamn) 

! Oriental genus 

3 

W. Eurtixic to Japan, and lliuia-^ Himalayan June forests 

5 

W. Europe to China and Japan 

S. China ami Fonnosa 
migrants [?] 

2 

Smin, N. £. Asia and Japan 

The nhnle region 

12 

Co8mopolite(excl. S. Am. ) 

3 

W. Europe to N. China, Hinia- 


layns 

Ab^’ssiuian mountains 

1 

j 

Palestine) 

Oriental genus 

1 

Amoor and Ja^mn) 

Ethiop., Orien., Austral. 

2 

Northern half of region 

North America 

2 

The whole re^on 

Cosmopolite 

2 

The whole region (excl. Atlon. Is. ) 

Nearctic, Ethiop., Orien. 

3 

Tlie whole r^on 

Oriental 


The whole region 

Africa 
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Order, Fnmily, and 
GrUUS. 

I'S.? 

Range nithin the Region. 

: Rang 3 beyond the Region. 

69. AcanUiis 

3 

1 Europe and N. Africa to Central 
1 Asia 

!■ 

! 

7ft. ProcardauUn ... 

1 

• High Himalayas and £. Thibet 

' 

71. Chiysoniitris.. 

. 2 

1 \V. Europe to Japan 

X. and S. America 

72. Lryospiza 

4 

j Atlantic islands to Palestine, N. 
Africa 

1 

78. JHetoponia 

1 

1 X. £. Europe toAV. Himalayas 

Chins, E. Africa 
. Ethiopian, Oriental 

74. ChloTospiza ... 

5 

! \V. Europe, K. Afiica to Ja^u 

75. Passer 

8 

The whole region 

76. Montifringilla 

4 

Europe to Ca^iniere and Siberia 


77. Fringillauda.. 

1 

X. \v. Himalayas to £. Thibet, 
i high 

1 

78. Coccot1irBUste.« 

3 

j W. Europe, High Himalayas to X. America 

79. Jfyoerobas 

o 

Central Asia ft High Himalayas 

! 

80 Enphoiia 

2 

tL Thibet, China, and Japan 

; China 

81. Pyrrhula 

9 

AziU'es to Jarian, High Himalayas Alaska 

(Critham 

82. Caipodacus ... 

1 

Palestine) 

' Ethiopian genns 

12 

Cent. Eu. to Japan, High Hiina- 
; lavas 

India ft China, X. Amer. 

83. Erythrotpiza ... 

4 

! X. Africa to Afghanistan anil 
1 Turkestan 


84. Urayus 

2 

j Turkestan ft £. Thiliet to Japan 


85. Loxia 

3 

Euro][ie, High Himalayas to Ja^Mii 

X. America 

86. Pinicola 

1 

1 X. Europe, Siberia 

. X. America 

87. Propyrrhahi ... 

1 

High Himalayas 

: Darjeeling in winter 

88. Pyrrhospiza ... 

1 

Snowy Himalayas 

1 

! X. America 

89. linota 

6 

_ The whole remon 

90. Leucosti te ... 

4 

Turkestan to Tvamschatka 

1 X. America 

Emberizinss 



1 

91. ( Eusiiiza 

1 

E. Europe to Japan 

X. America 

92. 1 Emheriza 

25 

Europe to Ja|ian 

X. India, China 

93. j Fringillaria... 

2 

S. Europe, X. Africa 

African gi'iius 

94. ( P]ectit)|iljaiie.s 

Stubxidji. 

2 

Xorthern half of region 

X. America 

95. Pa^tur 

1 

East Europe, Central Asia 

India 

96. Stumia 

• 2 

• A moor, Ja|»n, X. China 

Oriental 

97. Stunius I 

1 

I ‘i 

' The whole region (excl. Atlantic 
Islands) 

India, China 

(Amydrus 

1 1 

Palestine) 

X. £. African genua 

98. Podoces^ 

ALAUDID.E. 

• 3 1 

Cen. Asia, Turkestan, Yarkand 

99. Otocorys 

d 

X. Europe to Japan, X. Africa, 
Arabia 

The whole region (ezcl. Iceland) 
Central Europe to N. China, N. ! 
Africa 

Central Europe to X. China, X 
Africa 

India, X. America, Andes 

1 

100. Alauiia .. .. 

7 

India, Africa 

101. Galerlta 

2 

India, Central Africa 

1 

102. Calandrella ... i 

1 

4 

ndia 

108. Melanoeorypha i 

5 

S. Eu. N. Africa, N. ft Ccn. Asii' 

X. W. India 

104. Pallasia 

1 

Mongolia 


(Certhilanda ... 

1 

X. Africa) 

S. African grans 

(Alaeinuii 

1 • 

N. Africa, Arabia) 

Ethiopian genns 
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Order, Family, and 
Genua. 

!|i 

Ranffe within the Region 

1 Rango beyond the Reginn. 

i 

105. AmmomaneB... 

Motacillida. 

3 

1 

S. Europe, N. Africa, to Cash- 
mere 

1 

' Afnca, India 

IOC. Motacilia 

107. Budytcs 

108. Calobutes 

1 6 
! 4 

2 

The whole region 

Europe to China 

Atlantic Is., W. Europe, to China 

1 Oriental, Ethiopian 

1 Oriental, Moluccas 

PlTTIDA 




(Pitta 

1 

Japan) 

Oriental & Austral, genus 

riCABIA 

! 1 



PiClDiP. 1 

1 

1 ! 

1 


109. Picoidoa 

110. Ficus ^ 

111. Ilypopicus ... ' 
(Yuii^pu'us . . 

112. llrytiL'oiiUb ... 

113. Geciuus 

Yuk«ipa j 

3 

1C ' 

i' 

1 

1 ' 
c 

X. and Cen. Europe to Thibet A North America 

K. Asi.'i 1 

The whole region (excL Atlantii*. India, China, N. and. S. 
^Islands) 1 America 

N. CliiiiR Hiiiialtiya.s 

N. Cliina) 1 Oriental genus 

N. & Cen. Europe to N. China • Neotropical 

W. Europe to Thibet, Amour & Oriental 

Jnpsin ' 

114. Vunx 

CrCULlD£. 

2 

W. Europe to N. W. India. 
Thibet and Ja^ian 

N. E. Africa, S. Africa 

115. Cnculus 

1 

116. Coccyalcs 

0 

1 

1 

The whole region (excl. Atlantii 
islands) 

S. Euro^ie and N. Africa 

Ethiop. Oriental Austral. 

1 

Etliiopian and Oriental 

C 011 ACIID.E. 1 

* 1 ' 



117. Coiacias 

(Eurystumus . . 

1 ; 

' Cent. Europe to Cent. Asia 
Aiiioor ill summer) 

- Ethiopian, Oriental 
Iriental ft Austral, genns 

Meropidas. I 

118. Meropa 

' 2 ' 

' sS. Europe to Cashmere, N. Afric 

'Ethiopian and Oriental 

Alcedinida I 

1 

1 

1 



(Halryon 

119. Alc^o 

120. Cerylo 

3 

2 

2 

W. Asia, N. (%ina, Japan) 
Europe, N. ('hiiia 
.S. E. Euro|ie, Japan 

Kthioii., Orien., Austral. 

.Africa, India, America 

(JnrpiPA. 

121. Upupa 

1 

1 

K Europe, N. China 

Ethiop. ft Oriental genus 

Capriuvlgida. 

122. CaprimElgns... 


Europe to Japan 

Ethiopian and Oriental 

Ctpseudjb. 




128. (Typaelni 

124. CoBtara 

4 

0 

The whole region (excL Iceland 
N. Qiina, Dauria 

Ethiopian, America 
\frica, India 
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Order, Family, and 
OenuB. 


COliTTHBiE. 

COLTTMBIDA 

125. Columba ... j 

126. Tiirtar I 

(Alsecomus ... | 

GALLiy.E. j 

Pteroclida'. I 

127. Pterocles ... < 

128. Syrrhaptfis ... 


TETRAOXrpJS. 

129. Francolinna ... i 

130. Perdijr 

131. Cotnmix 

132. Lcnm 

133. Caeeabu 


134. Tciraogallus ... * 

185. Tetrto 

136. Bonasa 

137. Lagopus 

rHA.SIAX1D«. 

138. Crosaoptilon 

139. JLophophortis 

140. Tetraophasis .. 

141. Ceriornis 

142. Piicrasia— . . j 

143. Phnsianvi ... . 

144. Thaumalea ... , 

145. Jtkaffinis 

TuRNiririfi 

146. Tnrnix 

AfCIPITRES. - 1 
Vdlti-rida 

147. FifWitr 

148. Gyps 

149. Otogvin 

150. Neophron ... 

FALCONinAE. 

151. Circus 

152. Astur 

153. Aocipiter 

154. Bnteo 




1 


Range wifhbi the Region. 


6 

4 

I 


The whole region 
W. Eiirofie to Japan 
E. Thibet) 


2 S. Enrope, N. Africa, to W. India 
2 Central Afiia, N. China 


1 ! Borden of Mediterranean 

2 ' Euro|ie to Monmlia 

1 '‘Central and S. Europe to Ja|ian 
1 i SnowT Hiiiiala^'as to E. TliilN>t 
5 Cen. Europe aiid N. Africa to N. 

; W. Himalms 

4 Caucasus to £. Thi1>ct and Altai 
I Mountains 
4 Europe and N. Asia 
1 ! Enro]ie and N. Asia 
4 IcelaiKl, W. Europe to Japan | 

I 


4 Tliibet, 3Tongolia, N. China 
3 ■ Cashmere to £. Thibet (highest 
I wooila) 

1 E. Thibet 

1 N. W Himalayas (high) 

8 N. W. Hinialuyafi to N. W. China 
10 Western Asia to Japn 
3 E. Thibet to Amoor, N. China 

2 ^ Nepanl to E. Thiliet (high) 


.Spain and N. Atrica, N. China 


1 Spain and N. Africa to N. China! 
1 S. Eurofie^ Palestine, Cen. Asia i 
1 .S. Europe, N. Africa 
1 Atlantic lads, to Palestine 


5 Europe to Japan 

1 Enrope to N. Chm 

2 Enrope to Japan 
4 Enrope to Japan 


Range lieyond the Region. 


! Africa, Asia, America 
I Ethiopian and Oriental 
I Oriental genua 


Ethiopian genns 


j Ethiopian, Oriental 
! Ethiop., Oricn , Austral. 
‘ Abyssinia, Arabia 


I N. Ameriea 
; N. America 
' N. America, Greenland 


, K. Thibet (?) 

I Himalayas to W. Cliina 
Himalayas 

I W. Himalayas. Formosa 
West China 


EGdop., Orien., Austral. 


E. Africa, India 
a Africa, India 
Africa, I^ia 


Almost Cosmopolite 
Almost Cosmojiolite 
Almost Cosmopolite 
Cosmopolite (excl. Ans- 
tralia) 
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Order, Family, and 
Genua. 


el 

Range wlUiln the Region. 

Range beyond the Region. 

155. Archibnteo 


1 

N. Europe to Japan 

8. Euro]w, N. Axrica 

N. America 

156. Gypaetua 


1 

Abyaainia, Himalayas 

157. Aquila ... 


5 

Europe to Japan 

E. Europe, N. Africa, W. Aaia 

E. and 8. Europe, N. Africa, W. 
Aaia 

Iceland and 8. Europe to Japan 

Nearotic, Ethiop., Orien. 

158. Niaaetns... 


2 

India, Australia 

159. Gircaetua 


1 

Africa, India 

160. Haliieetna 


8 

Coamc^lite (exd. Neo- 

161. MilTna ... 


4 

Europe to Japan, N. Africa 

tropical region) 

The Old Wond ftAustial. 

162. Elaiina ... 


2 

N. Africa, N. China to Amoor 

Cosmopolite (eicl. East 
U.S.) 

‘Ethiopian and Oriental 

162. Pemia ... 


1 

Europe to Jtpan 

164. Falco ... 


5 

Tlio whole region 

Cosmopolite (excl. Pacidc 

165. HierofaW 


5 

The whole region 

ialands) 

N. America 

166. Cerchneis 


4 

Atlantic lalanda to Japan 

Cosmop. (excl. Oceania) 

PAXDrOXIDJK. 





167. PAndion— ., 

- 

1 

Europe to Japan 

Cosmopolite 

Stbioida 





168. Siimia ... . 


1 

N. Europe and Siberia 

North America 

169 Nyotea ... . 


1 

Arctic regions 

Arctic America 

170. Athene ... . 


4 

Central and 8. Europe to Japan 

Ethiop., Orien., AustraL 

(Ninon ... . 


1 

N. China and Japan) 

Oriental genua 

171. Glancidinm . 


1 

Europe to N. China 

America 

172. Bubo ... . 


2 

Europe to N. China 

Africa, India, America 

173. Scopa ... . 


8 

8. Europe to Japan 

African, Orien., Austral. 

174. Syniinm... . 

175. Otua ... . 

176. Nyctala . 


5 

Europe to Ja|Min 

African, Oriental, Amer. 


2 

1 

Europe to Japan 

N. Europe to £. Siberia 

Almost Cosmopolite 

N. America 

177. Strix ... . 


1 

Europe and N. Africa 

All warn Atemp. regions 


Peculiar or very ehara4sUristie Genera of Wading and Svsimming Birds, 


GRALLA 

Rallida. 

Ortygomtm ... 

SCOLOPACIDA 

Ibidorkyneha .. 

Tprekia 

Helodromaa 

MacheUo 

.SunnorAyndktw 

Glarbolidje. 
Plwoimw ... 


8 

Europe, N. E. Africa 

1 

Cashmere ft Cen. Asia, N. China 

1 

N. £. Europe and Sib^ 

1 

K and N. Europe, N. India 

1 

N. and Cen. Europe, Cen. Asia 

1 

N.E. Asia 

1 

N. Africa, Spain 

8 

Europe to the Fuiganh 


HifiuilayAii Valle^v 
India, AnBtnlia(migrant) 

India in winter 
Bengal 


Charadriida 

Yanellus 


8 America 
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Unlnr, Family, aod 
OenuB. 

3.1 

Raiii^ within the Region. 

1 Range beyond the Region. 

1 

OriDllML 



\ 

OHi 

2 

W. Europe to Mongolia, N. Africa 


AKSEBES. 

i 



Akatxdjb. 

i 



Aiz 

Baoephala ... 
Hiftnonicus ... 

Harelda 

Somateria 
(Edemia 

: 1 

3 i 
1 i 
1 : 

3.' 

N. China to Amoor 

Iceland, X. Europe, and Ada 
Iceland, N. Siberia 

Xorth of whole region 

North of whole region 

North of whole region 

N. America 

N. America 

N. America 

Arctic America 

N. America 

N. America 

Labidi!. 

1 i 

1 



Bissa 

1 

North coasts of whole region 

N. America 

COLTSIBIDA 

1 

1 

1 

1 


Colymbua ... 

3 , 

North of whole region 

N. America 

ALC1D& 

1 

i 



Alca ' 

Fiatarcula ... 

Uria 

Meignlos 

2 

3 1 
8 ' 
1 1 

North coasts of whole region 
North coasts of whole region 
North coasts of whole region 
Iceland and Arctic coasts 

N. America 

N. America 

N, America 

Arctic America 
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CHAPTER XI. 

THE ETIIIOPIAIT BEGIOK. 

T 111 .S is one of tbe best defined of the great zoological r^ions, 
consisting of tro]»icnl and South Africa, to which must be added 
tropical Arabia, Madagascar, and a few other islands, all popu- 
larly known as African. Some naturalists would extend the 
region nri^hwards to the Atlas Mountains and include the whole 
of the Sahara ; but the animal life of the northern part of that 
great desert seems more akin to the Palsearctic fauna of North 
Africa. The Sahara is really a debatable land which has been 
peopled from both regions ; and until we know more of the natural 
history of the great plateaus which rise like islands in the waste 
of sand, it will be safer to make the provisional boundary line at 
or near the tropic, thus giving the northern half to the Palmarctic, 
the southern to the Ethiopian region. The same line may be 
continued across Arabia. 

With our present imperfect knowledge of the interior of 
Africa, only three great continental sub-regions can be well de- 
fined. The open pasture lands of interior tropical Africa are 
wonderfully uniform in their productions ; a great number of 
species ranging from Senegal to Abyssinia and thence to the 
Zambesi, while almost all the commoner African genera extend 
over the whole of this area. Almost all this extensive tract of 
country is a moderately elevated plateau, with a hot and dry 
climate, and characterised by a grassy vegetation interspersed 
with patches of forest. This forms our first or East African 
sub-region. The whole of tbe west coast from the south side of 
the Gambia River to about 10* or 12* south latitude, is a very 
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different kind of country ; being almost wholly dense forests 
where not cleared by man, and haring the hot moist uniform 
climate, and perennial luxuriance of vegetation, which charac- 
terise the great equatorial belt of forest all round the globe. This 
forest country extends to an unknown distance inland, but it was 
found, with its features well marked, by Dr. Schweinfurth directly 
he crossed the south-western watershed of the Kile ; and far to 
the south we find it again unmistakably indicated, in the excca- 
sirely moist forest country' about the head waters of the Congo, 
where the heroic Livingstone met his death. In this forest 
district many of the more remarkable African types are alone 
found, and its productions occasionally present us with curious 
similarities to those of the far i-emored South American or 
Malayan forests. This is our second or West African sub- 
region. 

Extra-tropical South Africa possesses features of its own, quite 
distinct from those of both the preceding regions (although it has 
also much in common with the first). Its vegetation is known 
to be one of the richest, most peculiar, and most remarkable on 
the globe ; and in its zoology it has a speciality, similar in kind 
but less in degree, which renders it both natural and convenient 
to separate it as our third, or South African sub-region. Its 
limits are not very clearly ascertained, but it is probably bounded 
by the Kala hari desert on the north-west, and by the I-impopo 
Valley, or the mountain range beyond, on the north-east, although 
some of its peculiar forms extend to Alozambique. Tliere 
remains the great Island of Madagascar, one of the most isolated 
and most interesting on the globe, as regards its animal produc- 
tions; and to this must be added, the smaller islands ofllourbon, 
Mauritius an<rBodriguez, the Seychelles and the Comoro Islands, 
forming together the Mascarene Islands, — the whole constitutiug 
our fourth sub-region. 

Zoological Charaeteristies of the Ethiopian Begum . — ^We have 
now to consider briefly, what are Uie 2^culiarities and charac- 
teristics of the Ethiopian Begion as a whole, — those which give 
it its distinctive features and broadly separate it from the other 
primary zoological regions. 
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Mammalia. — This region has 9 peculiar families of rnMnnutlia. 
Chiroiiiyidie (containing the aye-aye) ; Potamogalidse and Chiy- 
sochloridic (Inscctivora) ; Ciyptoproctidie and Protelidse (Carni- 
vora) ; llippopotamidte and Camelopardalidse (Ungulata) ; and 
Oiy'cteropodidie (Edentata). Besides these it possesses 7 pecu- 
liar genera of apes, Troglodytes, Coldbus, MyiopUhecua Cereo- 
pithfcus, Ctreoeebus, Tluropithecus, and Cynoetjdudv* ; 2 sub- 
families of lemurs containing 6 genera, confined to Madagascar, 
u'itli 3 genera of two other sub-families confined to the con- 
tinent; of Insectivora a family, Centetidse, with 5 genera, 
peculiar to Madagascar, and the genera Petrodromvs and Rhyn- 
rhucyjii belonging to the Macroscelididm, or elephant-shrews, 
re.stricted to the continent ; numerous peculiar genera or sub- 
genera of civets ; Lyeaon and Megalotis, remarkable genera of 
Canidie ; Ictongje, the zoiilla, a genus allied to the weasels ; 
1 3 peculiar genera of Muridie ; Pectinator, a genus of the South 
American family Octodontidse; and 2 genera of the South 
American Echimyidm or spiny rats. Of abundant and charac- 
teristic groups it possesses Matroseclides, Felis, Hyaena, Hyrax, 
Rhinoceros, and Eleiihas, os w'ell as several species of zebra and 
a great variety of antelopes. 

TIic groat speciality indicated by these numerous peculiar 
families and genera, is still farther increased by the absence 
of ceriuiu groups dominant in the Old-World continent, 
an absence which we can only account for by the persistence, 
through long epochs, of barriers isolating the greater port cf Africa 
from the rest of the world. These groups are, Ursidie, the bears ; 
Talpidsu the moles ; Camelidse, the camels ; Cervidfe, the deer ; 
Caprinae, the goats and sheep ; and the genera Bos (wild ox) ; and 
Sus (w'ild boar). Combining these striking deficiencies, with 
the no less striking peculiarities above enumerated, it seems 
hardly possible to have a region more sharply divided from 
the rest of the globe than this is, by its whole assemblago of 
mammalia. 

Birds.— \n birds the Ethiopian r^on is by no means so 
strikingly peculiar, many of these having been able to pass the 
ancient Wriers which so long limited the range of mammalia. 
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It is, however, sufficiently rich, possessing 54 families of land 
birds, besides a few genera M'hose position is not well ascertained, 
and which may constitute distinct families. Of these G are 
peculiar, Musophagidte (the plantain eaters) ; Coliidm (the colies) ; 
Leptosomidte, allied to the cuckoos ; Irrisoridic, allied to the 
hoopoes; and Serpentaridie, allied to the hawks. Only one 
Passerine family is peculiar — Paictidie, while most of the other 
tropical regions possess several; but Eurt/eeros and Buphagn, 
here classed with the Stnrnidie, ought, perhaps, to form two 
more. It has, however, many peculiar genera, especially among the 
fruit-thnishes, Pycnonotidic ; flycatchers, Muscicapuhe ; shrike:;, 
Lanidae ; crows, Cor\'idiC ; starlings, Stumidee ; and weaver-birds, 
Ploceidse; the latter family being very characteristic of the region. 
It is also rich in barbets, Megalaemida: (7 peculiar genera) ; 
cuckoos, Cuculidse; rollers, Coraciidse; bee-eaters, Meropidic; 
hombiUs, Bucerotidae; and goat-suckers, Capri mulgidse. It is 
poor in parrots and rather so in pigeons ; but it abounds in 
PUrocles and FrancoUaux, genera of Gallina?, and possesses 4 
genera of the peculiar group of the guinea-fowls, fonning part of 
the pheasant family. It abounds in vultures, eagles, and other 
birds of prey, among which is the anomalous genus Srrpcntartvs, 
the secretary-bird, constituting a distinct family. Many of the 
most remarkable forms are confined to Madagascar and the 
ac(jacent islands, and will be noticed in our account of that sub- 
region. 

BeptiUs. — Of the reptiles there are 4 peculiar Ethiopian 
families ; — 3 of snakes, liachiodontidse, Dendraspidse, and Atrac- 
taspidse and 1 of lizards, Cliamsesauridse. 

Psanunophidse (desert snakes) are abundant, as are Lycodontidss 
(fanged ground-snakes), and Yiperidee (vipers). The following 
genera of snakes are peculiar or highly characteristic : — Zepfo- 
rhyneTau, Eham/nofMt, HerpUethiopg and Grayia (Colubridse) ; 
Hppndrt^his and ^utphaiM (Dendrophidse) ; Langalia (Diyo- 
phidse) ; Pj/Oumodipsat (Dipsadidae) ; Boetlon, Lgctpkidion, JSolVf 
rophoHa, Simoetphalns and LwmpropMa (Lycodontidss) ; Hortvlia 
and Sawama (Pythonidae); CyrptopivU, Elaptoidea and PoeeUo- 
pJm (Elapidae) ; and Athens (Viperidas). The following genera 
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of lizards ore the most characteristic : — Monotrophii (Lepidos- 
temidse) ; Cvrdyha, Pteudoeordylus, riatysaurus, Cordylosaurua, 
Pleurostiehus, Saur<^iis and Zonurus (Zonniidse) ; Sphaenopa, 
Scelotes, Sphamocephtilus and Sepsina (Sepidse) ; Fdehydaetylw 
{Geclc.oiiisfi);Agama (Agamidse); and Chameleon (Chameleoni^). 
Of tortoises, Cynyxis, Pyxis and Chersina (Testudinidse), and 
Cydodtrma (Trionychidse) are the most characteristic. 

AmpMbia. — Of the 9 families of amphibia there is only 
1 peculiar, the Dactylethridse, a group of toads ; but the 
Alytidffi, a family of frogs, are abundant 

Fresh-toaier Fidi. — Of the 14 families of fresh-water fishes 
3 are peculiar: Mormyridse and Oymnarchidse, small groups 
not far removed from the pikes ; and Polypteridie, a small group 
of ganoid fislies allied to the gar-pikes (Lepidosteidse) of North 
America. 

Summary of Ethiopian Vertehrates . — Combining the results 
here indicated and set forth in greater detail in the tables of 
distribution, we find that the Ethiopian region possesses ex- 
amples of 44 funilies of mammalia, 72 of birds, 35 of reptiles, 
9 of amphibia, and 15 of fresh-water fishes. It has 23 (or 
perhaps 25) families of Yertebrata altogether peculiar to it out 
of a total of 175 families, or almost exactly one-eighth of the 
whole. Out of 142 genera of mammalia found within the 
region, 90 are peculiar to it ; a proportion not much sliort of 
two-thirds. Of land birds* tliere are 294 genera, of which 
179 ore peculiar; giving a proportion of a little less than 
three-fifths. 

Compared with the Oriental region this shows a con- 
siderably larger amount of speciality under all the heads; 
but the superiority is mainly due to the wonderful and iso- 
lated fauna of Madagascar, to which the Oriental region has 
nothing comparable. Without this the regions would be nearly 
equal 

Ineeeta: LqpvAopUra . — 11 out of the 16 families of butter- 
flies have representatives in Africa, but none are peculiar. 
Acrandse is one of the most characteristic families, and there 



266 


ZOOLOGICAL GEOGRAPHY. 


[PABT HI. 


are many interesting forms of Nymphalidie, Lycmuidse, and 
Papilionidse. The peculiar or characteristic forms are Amauria 
(Danaidse); Onophodes, Lejdoneum, Bicydtis, Heieropsis aud 
Ccttiyra (Satyridie) ; Acrcea (Acrseidm) ; LMhnoptera, Precis, 
Salamiit, Greats, Oodartia, Amphidema, Psevdaercea, CeUuna, 
Euryphene, Bomcdceosovia, Hamanumida, Aterica, Hanna, 
Meneris, Ckaraxes, and PliUognoma (Nymphalidiv) ; Pentiia, 
lAptetw, Dmdtaaia, Zeritis, Capps, Phytala, EpiMa, Hewitsonia 
and Jkloneura (Lycicnidae) ; PscudopoiUia, Idmais, Teracolus, 
Callosune (Pieiithe); Ahantis, Ceratrichia aud Capraaa (Hes* 
peridse). The toud number of species known is about 750 ; 
which is very poor for an extensive tropical region, but this 
is not to be wondered at \rheu the nature of much of the 
country is considered. It is also, no doubt, partly due to our 
comparative ignorance of the great equatorial forest district, 
which is the only part likely to be very productive in this 
order of insects. 

Coleoptera.— In our iirst representative family, Ciciudelidie 
or tiger-beetles, the Ethiopian region is rather rich, having 13 
genera, 11 of which are peculiar to it; and among these are 
such remarkable forms as Manlicora,Myrmecoptcraa.x\iIDr<miicu; 
with Hegaeepluila, a genus only found elsewhere in Austnilia 
and South America. 

In Carabuhe or carnivorous ground beetles, there ai-e 
about 75 peculiar genera. Among the most cliaracteristic 
are AwOtia, Polyrhvna, GrapihipUrus and Pkzia, which aro 
almost all peculiar ; while OrGiogonius, Herngonia, MacrochUas, 
Thyreapterus, Evdema, and AbacUus are common to this and 
the Oriental region ; and HypdiXhm to tlie Neotropical. 

Out of 27 genera of Puprestidse, or metallic beetles, only 6 are 
peculiar to the region, one of the most remarkable being Po/y- 
hotArus, c(Hifined to Madagascar. SUrnwxra and. Ckryaodiroa asn 
characteristic of this region and the Oriental ; it has Jtdodis in 
common with the Mediterranean sub-n^on, and Belwaota 
with the Malayan. 

The region is not rich in Lucanidm, or stag-beetles, possessing 
only 10 genera, 7 of which are peculiar, hut most of them con* 
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sist of single species. The other three genera, Cladognoujius^ 
Niffidius, and Figulus, are the most characteristic, though all 
have a tolerably wide range in the Old World. 

In the elegant Cetoniidse, or rose-chafers, this region stands 
preeminent, possessing 76 genera, 64 of which are peculiar to 
it The others are chiefly Oriental, except Oxythrasa which is 
European, and StctJiodesma which is Xeotropical. Preeminent 
in size and beauty is GoHathus^ comprising perhaps the most 
bulky of all highlj^-coloured beetles. Other large and char- 
acteristic genera are Cemtorhina^ Ischnostoma, Anochilia, 
Diplognatha, Agenim, and many others of less extent 

In the enormous tribe of Longicorns, or long-horned beetles, 
the Ethiopian is not so rich as the other three tropical regions ; 
but this may be, in great part, owing to its more productive 
districts having never been explored by any competent entomo- 
logists. Ic nevertheless possesses 262 genera, 216 of which are 
peculiar, the others being mostly groups of very wide range. 
Out of such a large number it is difficult to select a few as most 
characteristic, but some of the peculiarities of distribution as 
regards other regions may be named. Among Prioiiidse, Tithoes 
is a characteristic Ethiopian genus. A few species of the 
American genera Parandra and Mallodon occur here, while the 
North Temperate genus Prionus is only found in Madagascar. 
Among Ceramb} cidas, Promeccs is the most characteristic. Tho 
American genera Oeitie and Cyrtomerus occur ; while Homalach- 
nu8 and Philagathes are Malayan, and Leptocera occurs only in 
Madagascar, Ceylon, Austro-Malaya, and Australia. The Lamiidse 
are very flue; Stemotomis, Tragocephala^ Cei'oplesis, Phryneta^ 
Volumnia, and Nitocris, being very abundant and characteristic. 
Most of the non-peculiar genera of this family are Oriental, 
but Spodacopsis and AcarUhaderea are American, while Tetraglenps 
and Schesnionta have been found only in East and South Africa 
and in Malaya. 

Terrestrial Molluaca — In the extensive family of the Helicidm 
or snails, 13 genera are represented, only one of which, 
Columna, is peculiar. This region is however the metropolis of 
Achatina^ some of the species being the largest land-shells 
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known. Buliininm, Stenogyra, and Piipa are characteristic 
genera. Bulimm is absent, though one species inhabits St. 
HeleniL The opercnlated shells arc not veiy well represented, 
the great family of Cyclostomida? having here only nine genera, 
with but one peculiar, Lithidion, found in Madagascar, Socotra, 
and Arabia. None of the genera appear to be ivell represented 
throughout the region, and they are almost or quite absent from 
West Africa. 

According to Woodward’s Manual (1868) West Africa has 
about 200 species of land-shells. South Africa aliout 100, 
Madagascar nearly 100, Mauritius about 50. All the islands 
have their peculiar species; and are, in proportion to their 
extent, much richer than the continent ; os is usually the case. 

The Ethioplut Sub-reoioxs. 

It has been already explained that these are to some extent 
provisional ; yet it is believed that they represent generally the 
primary natural divisions of the region, however they may Ih! 
subdivided when our knowledge of their productions becomes 
more accurate. 

I. The Bust African Bob-region, or Central and East Africa. 

This division includes all the open country of tropical Africa 
south of the Sahara, as well as an undefined southern margin of 
that great desert. With the exception of a narrow strip along 
the cast coast and the valleys of the Niger and Nile, it is a vast 
ele\'ated plateau from 1,000 to 4,000 feet high, hilly rather than 
mountainous, excejd the lofty table land of Abyssinia, with 
mountains rising to 16,000 feet and extending south to the 
cf^uator, where it terminates in the peaks of Kenia and Kili- 
mandjaro, 18,000 and 20,000 feet high. The northern portion 
of this suit-region is a licit about 300 miles wide between the 
Sahara on the north and the great equatorial forest on the south, 
extending from Cape Verd, the extreme western point of Africa, 
across tlte northern bend of the Niger and Lake Tchad to the 
mountains of Abyssinia. The greater part of this tract has a 
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moderate elevation. The eastern portion reaches from a1x>ut the 
second cataract of the Nile, or perhaps from about the parallel 
of 20® N. Latitude, down to about 20® S. Latitude, and from the 
east coast to where the pfreat forest region commences, or to Lake 
Tanganyika and about the meridian of 28® to 30® E. Longitude. 
The greater part of this tract is a lofty plateau. 

The surface of all this sub-region is generally open, covered 
with a vegetation of high grasses or thorny shrubs, with scat- 
tered trees and isolated patclies of forest in favourable situations. 
The only parts where extensive continuous forests occur, are on 
the eastern and western slopes of the great Abyssinian plateau, 
and on the Mozainbiipie coast from Zanzibar to Sofala. The 
whole of this great district has one general zoological diameter, 
^lany species range from Senegal to Alyssiuia, others from 
Abyssinia to the Zambesi, and a few, as Mangos fasciatns and 
Phacov1i(eru8 cefJi iopo'tts, range over the entire sub-region. Fcnnc^ 
cas, and several genera of antelopes, characterise every 

part ol it, as do many genera of birds. Coracim n(€via^ Cory- 
titomis cyanosdgma, TorJeus 7wsvfas, T. crythrorhynchus^ Paras 
Ivucopterus, Bapliagx afrirana, Vidaa paradisca^ are examples 
of ^cics, whicli are found in the Gambia, Abyssinia and South 
East Africa, but not in the West African sub-region; and con- 
sidering how very little is known of the natural history 
of the country iinmediatelj’’ south of the Sahara, it may 
well be supposed that these are only a small portion of the 
species really common to the whole area in question, and which 
prove its fundamental unity. 

Although this ‘sub-regioii is so extensive and so generally 
unifonn in physical features, it is by far the least peculiar part 
of Africa. It possesses, of course, all those wide-spread Ethiopian 
types which inhabit every part of the region, but it has hardly 
any special features of its own. Tlie few genera 'which are 
peculiar to it have generally a limited range, and for the most 
part belong, either to the isolated mountain-plateau of Abyssinia 
which is almost as much Falsearctic as Ethiopian, or to the woody 
districts of Mozambique where the fauna has more of a West 
or South African character. 
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Mammalia . — ^The only forms of Mammalia peculiar to this 
sub-region are Theropitheetta, one of the Cynopithecidse confined 
to Abyssinia; Petrodromus and BhyruJutcyon, belonging to the 
insectivorous Macroscelididse, hare only been found in Mozam- 
bique ; tlie Antelopine genus Xeotragui, from Abyssinia south- 
ward ; Saeeosfo}RV.8 and Pelomys genera of Muridse inhabiting 
Mozambique ; Heteroecphalus from Abyssinia, aud Heliophobius 
from Mozambique, belonging to the Spalacidse ; and Pectinator 
from Abyssinia, belonging to the Octodontidfe. Cyvocephalus, 
Jtlivioeeros, Camelopardalis, and antelopes of the genera Oryx, 
Ctrricapra, Kobus, Xanotragus, Cephalophiis, Hippotragus, Alcc- 
phulus, aud Catdblcpas, are characteristic; as well as Pel is, 
Hyasna, and numerous civets and ichneumona 

Birds . — Peculiar forms of birds are hardly to be found here ; 
we only meet with two — Hypocolius, a genus of shrikes in Abys- 
sinia ; and Balceniceps, the great boat-billed heron of the Upper 
Nile. Yet throughout the country birds are abundant, and most 
of the typical Ethiopian forms are well represented. 

Beptilcs. — Of reptiles, the only peculiar forms recorded are 
Xeruxalamus, a genus of snakes, belonging to the Calamariidai ; 
and Pythonodipsas, one of the Dipsadidse, both from the Zambesi ; 
and among lizards, Pisturus, one of the Geckotidee, from Abys- 
sinia. 

Amphibia and Fishes. — There are no peculiar forms of amphibia 
or of fresh- water fishes. 

Jnseels. — Insects are almost equally unproductive of peculiar 
forms. Among butterflies we have Ahanlis, one of the Hesperidae, 
from Mozambique ; and in Coleoptera, 2 genera of Cicindelidse, 
8 of Carabidse, 1 or 2 of Cetoniidse, and about half-a-dozen of 
Longicoms : a mere nothing, as we shall see, compared with the 
hosts of peculiar genera that characterise each of the other sub- 
regions. Neither do land-shells appear to present any peculiar 
forma 

The fact that so very few special types characterise the exten- 
sive area now under consideration is very' noteworthy. It justifies 
us in uniting this large and widespread tract of country as 
fonning essentially but one sub-division of the great Ethiopian 
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region, and it suggests some curious speculations as to the former 
history of that region, a subject which must be deferred to the 
latter part of this chapter. In none of the other great tropical 
regions does it occur, that the largest portion of their area, 
although swarming with life, yet possesses hardly any distinctive 
features except the absence of numerous t}'pes characteristic of 
the other sub-regions. 

Plate IV. — lUiistrafiiiff the Zoology of East Africa. — ^Although 
this sub-region has so little speciality, it is that which abounds 
most in large animals, and is, perhaps, the best representative of 
Africa as regards zoology. Some of the most distinctive of African 
animals range over the whole of it, and as, from recent explora- 
tions, many parts of this wide area have been made kno'wn to the 
reading public, w'e devote one of our plates to illustrate the 
especially African forms of life that here abound. The antelopes 
ii-preh.Lted are the koodoo {Tragelaphus strrpsieeros) one of the 
handsomest of the family, which ranges over all the highlands 
of Africa from Abyssinia to the southern districts. To the left 
IS the aardvark, or earth pig, of North Eastern Africa (Orycteropus 
a^hiepieus) which, to the north of the equator in East Africa, 
represents the allied species of the Cape of Good Hope. These 
Edentata are probably remnants of the ancient fauna of Africa, 
when it was completely isolated from the northern continents 
and few of the higher types had been introduced. The laige 
bird in tlie foreground is the secretary-bird, or serpent-killer 
(Serpentariue rqftilivorus), which has affinities both for the birds- 
of-prey and the waders. It is common over almost all the open 
country of Africa, destroying and feeding on the most venomous 
serpents. The bird on the wing is the red-billed promerops 
{Irriaor erythrorhynchvs), a handsome bird with glossy plumage 
and coral-ted bill. It is allied to the hoopoes, and feeds on 
insects which it hunts for among the branches of trees. This 
species also ranges over a large part of east and central Africa to 
near the Cape of Good Hope. Other species are found in the 
west; and the genus, which forms a distinct family, irrmridee, is 
one of the best marked Ethiopian types of birds. In the distance 
is a rhinoceros, how one of the characteristic features of African 
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zoology, though there is reason to believe that it is a compara- 
tively recent intruder into the countiy. 

IL The African Salhreyion. 

This may he defined as tlie equatorial-forest sub-region, since it 
comprises all that portion of Africa, frcm the west coast inland, 
over which the great equatorial foi’ests pi-evail more or less unin- 
terruptedly. These commence lo the south of the Gambia Hiver, 
and extend eastwards in a line roughly parallel to the southern 
iinigin of the great desert, as far as the sources of the upper 
Nile and the mountains forming the western boundary of the 
basin of the great lakes : and southwanl to that high hut marshy 
forest-country in which Livingstone was travelling at the time 
of his death. Its southern limits are undetermined, but are pro- 
bably somewhere about the parallel i>f 1 V S. Latitude.^ 

This extensive and luxuriant district has only been explored 
zoologically in the neighbourhood of the AVest coast. Much, no 
doubt, remains to be done in the interior, yet its main filatures 
are sutiiciently well known, and must of its characteristic types 
of animal life have, no doubt, been discovered, 

Mrnnmalia . — »Several very inqiortant grou]>s of inanimals are 
peculiar to this sub-region. Most prominent are the great 
anthropoid apes — the gorilla and the chimpanzee — forming the 
genus Trofflodytcs ; and moiikej's of the genera Myiojnihccns 
and Ccrcoceliis, Two remarkable forms of lemurs, Pcrodictints 
and Arctocehas, are also peculiar to AVest Africa. Among the 
Iiisectivora is Votamoyfdr^ a semi-aquatic animal, forming a 
distinct family ; and three peculiar genera of civets (Viverridse) 
have been described. Ilyomoschus, a small, deer-like aniiiial, 
belongs to the Tnigulidu^, or clievrotaiiis, a family otlicnvise 

^ Hr. Schweinfurth hns accurately deteniiiued the limits of the sub-region 
at the point where he crossed the watershed between the Nile tributaries and 
those of the Shari, in N. Lat. and 28^^ E. Long. He describes a sudden 
change in the character of the Tegetation, which to the southward of this 
point assumes a AVest- African character. Here also the chimpanzee and 
grey parrot first appear, and certain species of plants only known elsewhere 
iu Western Africa. 
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confiiied to the Oiiental i-egion ; and in the squirrel family is a 
curious genus, Anomalvrus, which resembles the flying squirrels 
of other parts of the world, without being directly allied to them. 

Birds. — In this class we And a larger projiortionate numljer 
of peculiar forms. Jli/jicr/ferus and AletJie, belonging to the 
Tiumliida*, or babblers, ore perhaps allied to IVlalayau groups; 
Btirinia, a peculiar form of tit, is found only in Prince's Island ; 
Ironotus is an abundant and characteristic form of Fycnonotidie; 
Frascria, Hypodes, CiqihoptenfjS, and Ckaunonofvs, are peculiar 
genera of slirikes ; Picathartes is one of the many strange forms 
of the crow family ; CinnyrieineJus is a peculiar gemrs of sun- 
birds ; Pholidonm is snpjioscd to belong to the Oriental Diemidse, 
or flower-peckers ; WaUlenia is a recently-described new form 
of swallow ; Ligurnus, a finch, Upermospiga, a weaver bird, and 
Onychognuth2t8 a starling, are also peculiar West African genera. 
Coinirg to the Picaria; we liave Verreawia, a peculiar w’ood- 
jiecker ; three jteculiar genera of barltets (Megala-midse) ; 
the typical plantain-eaters (Musojihaga) ; M//ioct‘g.r, a peculiar 
genus of kiugfisliers ; while 7 A'muVo/‘/i is is a genus of ercsted 
hoimbills, only found clsewhei'e in Malaya. The giey parrots, 
of the genus PsHfarus, are confined to this sub-region, as are 
two jieculiar genera of partridges, and three of guinea- 
fowl. "NVe have also here a species of Pitta, one of the Ori- 
ental family of ground-thrushes ; and the Oriental paroquets, 
Palaornis, are found here as well as in Abyssinia and the 
Miiscareue Islands. 

"Wo thus find, both in the Mammalia and biids of "West Africa, 
a special Oriental or even Malayan element not present in the 
other parts of tropical Africa, although appearing again in 
Madagascar. In the Mammalia it is represented by the anthro- 
poid apes; by Colobus allied to Scmiiopitlicnis, and by Cercocebns 
allied to Afaraeus ; and especially by a form of the hlalayan 
family of chevrotains (Tragulidsc). The Malayan genus of otters, 
Aonyx, is also said to occur in West and South Afiica. In 
birds we have special Oriental and Malayan affinities in Alethe, 
Pholidmms, Bereniromis, Pitta, and Palawnis; while the 
Oiiental genus Treron has a wide range in Africa. We shall 
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endeavour to ascertain the meaning of this special rdation at 
a subsequent stage of our inquiries. 

Plate V. — River Scene in West Africa, leiih Chjarcusterietie 
Animdla. — Our artist has here u'ell represented the luxuriance 
and beauty of a tropical forest; and the whole scene is 
such as might be witnessed on the banks of one of the 
rivers of equatorial Wedt Africa. On the right we see a 
red river-hog {Potamoehomis penicillatus), one of the hand- 
somest of the swine family, and highly characteristic of the 
West African sub-i-egion. In a tree overhead is the potto 
(Perodicticus potto), one of the curious forms of lemur con- 
fined to West Africa. On the left is the remarkable Pata- 
mogale velox, first discovered by Du Chaillu, — an Insectivorous 
animal, with the form and habits of an otter. On the other 
side of the river are seen a pair of gorillas {Troglodytes gorilla), 
the largest of the anthropoid apes. 

The bird on the wing is the Whydah finch ( Vidua paradisecC), 
remarkable for the enormous plumes with which the tail of the 
male bird is decorated during the breeding season. The crested 
bird overhead is one of the beautiful green touracos {Turaeus 
macrorhynchus), belonging to the Mnsophagidse, or plantain-eaters, 
a family wholly African, and most abundant in the western 
sub- region. 


Reptiles. — In this class we find a large number of peculiar 
forms ; 13 genera of snakes, 3 of lizards, and 2 of tortoises being 
confined to the sub-region. The snakes are Pariaspis, Elapops, 
and Prosymna (Calamaiiidse), Rkamnophis, Herpetethiops, and 
Grayia (Colubridse), Eciisferophis and Limnophis (Homalopsidse), 
Simoeephalus and Holurophis (Lycodontidse) ; Pelcphiltis (Pytho- 
nidffi) ; Elapsoidea (Elapidse) ; and Atheris (Viperidse). The 
lizards are Dcdophia (Lepidosteinidai) ; Otosaums (Scincids) ; 
PsHodaetylus (Geckotidse). The tortoises, Cinyxis (Testudinidse) 
and Tetraihyra (Trionichidse). 

Amphibia. — Of Amphibia, there are 2 peculiar genera of tree- 
frogs, Hylambatis and Hemimantis, bdonging to the Polype- 
datidse. 
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Here, too, we find some interesting relations with the Oriental 
region on the one side, and the Neotropical on the other. The 
snakes of the family Homalopsidee have a wide range, in America, 
Europe, and all over the Oriental r^on, but are confined to 
West Africa in the Ethiopian region. Dryiopkis (Dryiophidie) 
and DijwidiAoa (Dipsadidse) on the other hand, are genera of 
trujiical America which occur also in West Africa. The family 
of lizards, Acontiadae, are found in West and South Africa, 
Ceylon, and the Moluccas. The family of toads, Engystomidsp, 
in West and South Africa and the whole Oriental region ; while 
the Phryniscidse inhabit tropical Africa and Java. 

Insects. — ^We have here a laige number of peculiar genera. 
There are 10 of hutterQ.iea, Zachnoptera, Amphidema, and Catuna 
belonging to the Xymphalidae, while four others are Lyesenidae. 
The genus Euxanlhe is common to West Africa and Madagascar. 

Of Coleoptera there are 53 peculiar genera ; 20 are Carabids^ 
2 Lucanidsp, 12 Cetoniidse, 3 Prionidse, 16 Cerambycidse, and 
34 Lamiidse. Besides these there are 4 or 5 genera confined to 
West Africa and Madagascar. 

Land Shells. — West Africa is very rich in land shdls, but it 
does not appear to possess any well-marked genera, although 
several of the smaller groups or sub-genera are confined to it. 
Helicidae of the genera Nanina, Buliminus aadi Aehaiina are 
abundant and characteristic. 

Islands of the West African Suh-region. — The islands in the 
Gulf of Guinea are, Fernando Po, very near the main land, with 
Prince’s Island and St. Thomas, considerably further away to the 
south-west. Fernando Po was once thought to be a remarkable 
instance of an island possessing a very peculiar fauna, although 
dose to the main land and not divided from it by a deep sea. 
This, however, was due to our having obtained considerable 
collection" from Fernando Po, while the opposite coast was 
ainioat unknown. One after another the species supposed to be 
pp c ii liar have been found on the continent, till it becomes prob- 
able, as in the case of other islands similarly situated, it 
f.^n»jiiTia no peculiar species whatever. The presence of nume- 
rous mam malia , among which are baboons, lemurs, Eyrax, and 
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Anomalurus, shows that this island has probably once been united 
to the continent. 

Prince's Island, situated about 100 miles from the const, has 
no mammals, but between 30 and 40 species of birds. Of these 
7 are peculiar species,viz., Jicedulina, Ciij)ho 2 >ft nis<Juhrni 

(a peculiar genus of JSylviida?), Si/nijpleetes pr/«cp^/«, Crithn/m 
rvfilata, Cvlumha chloroj^htt'if, Perisicra jirincipuliis, and Stru 
thomensi». 

In the Island of St. Thomas, situated on the equates about 130 
miles from the const, there are G peculiar species out of 30 known 
birds, viz., Sco/^ hveopnis, Zi«tero})S lirr/iflnuK, Ttirdm oliraceo- 
fiiscm, Oi'ioh s f/nsnirosiris, SiiMphftesmn'‘ti-tlium(r and Aphtpdla 
simple c ; also thotn' n-'-is in eommon with Prince’s Island. 
The remainder are i 11 found on the adjacent coasts. It is re- 
markable that in Prince’s Island there are no birds of prey, any 
that appear being driven oil' by the pairots {Psittarvs erithinis) 
that abound there ; whereas in ^t. Thomas and Fernando Po 
they are plentiful. 

III. Hmth-Afnran Suh-reyion. 

Tliis is the most peculiar and interesting ]iait of Africa, but 
owing to the absence of existing barriers its limits cannot be 
well defined. The typical portion of it hardly contains mure 
tlian the narrow strip of teri'itory limited by the mountain range 
which forms the boundar}’ of the Cape Colony and Xatal, while 
in a wider sense it may be extended to include Mozambiciue. It 
may perhaps be best characterised as bounded by the Kalahari 
desert and the Limpopo river. It is in the more limited district 
of the extreme south, that the wonderful Cape flora alone exists. 
Here are more genera and species, and more peculiar tj'pes of 
plants congregated together, than in any other part of the globe 
of equal extent. There are indications of a somewhat similar 
richness and specialization in the zoology of this country; but 
animals are so much less closely dependent on soil and climate, 
that much of the original peculiarity has been obliterated, by 
long continued interchange of species with so vast an area as 
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that of Afiica soiitli of the erxiiator. The extreme peculiarity 
niid isolation of the flora must not, however, be lost sight of, if 
we would correctly interpret the ]ihbnomena aflbrded by the dis- 
tribution of animal life on the African continent. 

MamiiiulUt. — A iiiucli larger number of jieciiliarfonns of innm- 
nials are found here than in any of the other sub-regions, 
although it is far le-s in extent llian either of the three divi- 
.sions of the continent. Among In»ectivom we have the 
( 'hrysochloriihe, or gob leii moles, consisting of two genera confined 
to South Africa; uhile the Macroscelidkhe, or elephant shrews, 
are also charaeteri.slically South African, although ranging as far as 
Mozambique ami the Zambezi, with one outlying species in North 
Africa. The Viverridte are reprcjcnted by three peculiar genera, 
Aiiclu, Cyaiftis, and Sv.rieata. The Carnivora present some 
remarkable forms : rroteles, forming a distinct family allied to 
the hyenas and weasels; and two curious forms of Caiiida: — 
Mcgnlotin (the long-cared fox) ajid Lycaon (the hj’seua-dog), the 
latter found also in parts of East Africa. Ilyilriiyolc is a 
])eculiar form of Mustclida* ; iV/w one of the antelopes ; Dcu- 
drumys, MaIacothri>', and My^stromyn are peculiar genera of the 
mouse family (Muridse) ; Vidhyeryes one of the mole-rats (Spa- 
lacida') ; Pcddcs, the Caite-hare, a remarkable fonn of jerboa ; and 
Petromya, one of the si»iny-ral.s (Echimyidse). The remarkable 
Oryeteropus, or earth-j)ig, has one sin*cies in South and one in 
North East Africa. We have thus eighteen genera of mamniiiliu 
almost or quite peculiar to South Africa. 

Birds. — These do not present so many peculiar fonns, yet 
Home are veiy remarkable. Chatops is an isolated genus of 
thrushes (Turdida-). Lioptilm, one of the fruit-thrushes (Pycno- 
notidre). PogonocicMa, one of the fly-catchers; Urolcstes, a 
shrike; Promeraps, a sun-bird; Philetarits and Cliei'a, weaver- 
birds ; and three peculiar genera of larks — Spizocot'ys, Hcteivcorys, 
and Tephroeorys, complete the list of peculiar types of Fasseres. 
A wood-pecker, Oeoeolaptes, is nearly allied to a South Ameiican 
genus. The Cape-dove, OitM, is confined to South and East Africa 
and liLidagascar; and T/tar/assurMts is a peculiar form of duck. 
Several genera are also confined to West and South Africa; — 
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as Phyllastrt^us (Fycnoiiotidse), SmithomU (Muscicnpidsp), 
Corvinella (Laniidfe) ; Barhatida and XyltAmeo (Megalsemida*) ; 
CeathnuMduires, also in Madagascar, (Cuculidse) ; Typanistria 
(Columbidss). Other remarkable forms, though widely spread 
over AMca, appear to have their metropolis here, as Coitus and 
Indicator. Ochers seem to be confined to South Africa and 
Abyssinia, as the curious Bvphaga (Stiimidre) ; and Apalo- 
derma (Trogonidae). (Falcouidie) is found only 

in South-West Africa, Madagascar, and the Malay Feuinsula. 

Beptila . — There are 4 peculiar geneia of snakes, — Typhline, 
belonging to the blind burrowing snakes. Typhlopidse; Lamjo'o- 
phis (Lycodontidse) ; Cyrtophis and Paxilophia (Elapidae), a 
family which is chiefly Oriental and Australian. Of Lizards 
there are 10 peculiar genera ; Monotrophis (Lepidostemidse), but 
with an allied form in Angola ; Cordylus^ Pseudoectrdyliis, Platy- 
saurus, Cordylosaurus, PUuroatiehus, and Saurephis, all peculiar 
genera of Zonuridse ; Chamtesaura, furniing the peculiar family 
Chamsesauridse ; Colopus and Shopitroptis (Geckotidse). 

Amphibia . — Of Amphibia there are 4 peculiar genera: 
Sehismaderma (Bufonidae) ; Brachymtrvs (Engystoniids) ; Phry- 
ndbairoflms and Stenorhynehus (Banidae). These last are allied 
to Oriental genera, and the only other Engystomidie are Oriental 
and Neotropical 

Hvsh-waterFi ^. — Of fresh-water fishes there is 1 genus — Ab- 
rostomtu — belonging to the carp family, peculiar to South Afnca. 

Insects. — South Africa is excessively rich in insects, and the 
number of peculiar types surpasses that of any other part of the 
r^on. We can only here summarize the results. 

Lqpidoptera. — Of butterflies there are 7 peculiar genera ; 2 
belonging to 'the Satyridse, 1 to Aerseidse, 3 to Lycenidee, 
and 1 to Hesperidse. Zeritis (Lyesenidte) is also characteristic 
of this sub-region, although 1 species occurs in West Africa. 

Colioptera. — These are very remarkable. In the family of 
Cidndc^ds, or tiger-beetles, we have the extraordinary Mantieora 
and Platychile, forming a sub-family, whose nearest allies are in 
North America ; as well as Ophryodera and Bromiea, the latter 
an extensive genus, which ranges as far north as Mozambique 
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and Lake Ngami. Another genus of this family, Jansenia, is 
common to South Africa and South India. 

In the large family of Caiabidse, or ground-beetles, there are 
17 peculiar South African genera, the most important being 
Crqpidogaster, Htftridu)pus, Arsinoe, and Pima. Three others — 
Eunosfus. Glypkodactyla, and MegdUmychMS — are common to 
South Africa and Madagascar only. There is also a genus in 
common u-ith Java, and one with Australia. 

Of Lucanidae, or stag-beetles, there are 3 peculiar genera ; of 
Cetoniidse, or rose-chafers, 14; and of Buprestidse, 2. 

In the great family of Longicoms there are no less than 67 
peculiar genera — an immense number when we consider that the 
generally open character of the country, is such as is not usually 
well suited to this group of insects. They consist of 5 peculiar 
genera of Piionidse, 25 of Cerambycidae, and 37 of Lamiidae. 

8v.Vir)^'(‘>‘y of South-Afiriean Zoology . — Summarizing these re- 
siUts, we find that South Africa possesses 18 peculiar genera of 
Mammalia, 12 of Birds, 18 of Reptiles, 1 of Fishes, 7 of Butter- 
flies, and 107 of the six typical families of Coleoptera. Besides 
this large amount of speciality it contains many other groups, 
which extend either to West Africa, to Abyssinia, or to Mada- 
gascar only, a number of which are no doubt to be referred as 
originating here. We also find many cases of direct aflBnity with 
the Oriental r^ion, and especially with the Malay districts, and 
others with Australia ; and there are also less marked indica- 
tions of a relation to America. 

Atlantic Islands of the Ethiopian Segion. St. Hdemi . — ^The 
position of St Helena, about 1,000 miles west of Africa and 16* 
south of the equator, renders it difficult to place it in either of 
the sub-regions ; and its scanty fauna has a general rather than 
any special resemblance to that of Africa. The entire destruc- 
tion of its luxuriant native forests by the introduction of goats 
which killed all the young trees (a destruction which was nearly 
completed two centuries ago) must have led to the extermination 
of most of the indigenous b^s and insects. At present there is 
no land bird that is believed to be really indigenous, and but one 
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■wader, a small plover {^yialitismncta-helem:) which is peculiar 
to the island, but closely allied to African species. Nmnerons 
im])orted birds, such as canaries. Java sparrows, some African 
finches, guinea-fowl^, and partridges, are now wild. There are 
no native butterflies, but a few introduced species of almost, 
world-wide range. The only important remnant of the original 
fauna consists of beetles and land shells. The l)eetles are tlic 
more numerous and have been critically examined and described 
by Mr. T. V. "Wollaston, whose researches in the other Atlantic 
islands are so well known. 

Coleojitem of St. Helena. — Omitting tlio.se beetles which get 
introduced evert’where through man’s agency, there are HO species 
of Coleoptera known from St. Helena ; and even of the.?e there 
are a few ■\videly distributed species that may have been intro- 
duced by man. It will be well, therefore, to confine ours.;lves 
almost wholly to the species peculiar to the Island, and, lhcrefori>, 
almost certainly forming part of the endemic or original fauna. 
Of these we I'ndthat 10 belong to genera which have a very 
wide range, and thus afford no indication f>f geographical affinity ; 
2 belong to genera which are characteristic of the Pahearclic 
fauna (BembiiUnm, Lemf/itarsua) ; 3 to African genera {Aduretv^, 
Seiobivs, AKpidomorpha) ; and two species of Cnlmuna are most 
allied to African species. There are also 4 African s[>ecic.s, 
which may be indigenous in St. Helena. Tlie peculiar genera, 
7 in number, are, however, the most interesting. AVe have first 
Haplothorar, a large beetle allied to Cnrtibm and though 

of a peculiar type. This may be held to indicate a remote 
Palsearctic affinity. Mellssivs, one of the Dynastidse, is allied to 
South African forms. MieroxylMus, one of the C'ossonides fa 
sub-family ofTJurculionidse) is the most important genus, com- 
prising as it does 13 species. It is, according to Mr. Wollaston, 
an altogether peculiar type, most allied to Pentarthrum, a genus 
found in St. Helena, Ascension, and the south of England, and 
itself very isolated. Heswtes, another genus of Curculionidm, 
belongs to a small group, the allied genera forming which inhabit 
Europe, Madeira, and Australia. A third peculiar and isolated 
genns is Traekyphlrro^mn. The Anthribidir are represented by 
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2 genera, Kotioxenus and Honimodcra, which are altogether 
peculiar and isolated, and contain 9 species. Thus no less than. 
27 species, or more than half of the undoubtedly indigenous 
beetles, belong to 5 peculiar and very remarkable genera of 
Rhyncophora. 

It appeal's from this enumeration, that the peculiar species as 
a Avhulc, c.xliibit most affinity to the Ethiopian fauna; next to 
the South Phiroiiean fauna ; and lastly to that of the islands of 
the Xorth Atlantic ; while there is such a large amount of pecu- 
liarity in the most charact. ristic forms, that no special geogra- 
phical affinity can be pointed out. 

Land SheUn . — These consist of about a dozen living species, and 
about as many extinct found in the surface soil, and probably 
exterminated by the destruction of the forests. The genera are 
Sueeiiu'a, Zon'd cs, Helh', BaUmiis, Pupa, and Aclmtim. The 
Bnlimi (all now extinct but one) comprise one large, and 
several small species, of a peculiar type, most resembling forms 
now inhabiting South America and the islands of the Pacific. 
Zendes is cliietly South European, but the other genera are of 
wide range, and none are peculiar to the island. 

The marine shells are mostly Mediterranean, or West Inditm 
species, with some found in the Indian Ocean ; only 4 or 5 species 
being peculiar to the island. 

Tristan d^Amnha . — ^This small island is situated nearly mid- 
way between the Ca^ie of Good Hope and the mouth of the La 
l*lata, but it is rather nearer Africa than America, and a little 
nearer still to St Helena. An island so truly oceanic and of whose 
productions so little is known, cannot be placed in any region, 
and is only noticed here because it comes naturally after St Helena. 
It is known to possess three peculiar land birds. One is a thrash 
{NesoeUMa eremita) whose exact affinities are not determined ; 
the other a small water-hen (Ckdlinula ncsiotis) allied to our 
native species, but with shorter and softer wings, which the bird 
does not use for flight A finch of the genus Crithagra shows 
African affinities ; while another recently described as Nmspiza 
amnJue (Joum. fur Om. 1873, p. 154) forms a new genus said to 
resemble more nearly some American forms. 
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The only known land-shella are 2 peculiar species of BtJea, a 
genus only found dsewhere in Europe and Brazil 

IV. Madagtmar and the Matcarene Islands, or the Malagasy 

Suh-region. 

This insular sub-region is one of the most remarkable zoo- 
logical districts on the globe, bearing a similar relation to Africa 
as the Antilles to tropical America, or Xew Zealand to Australia, 
but possessing a much richer fauna than either of these, and in 
some respects a more remarkable one even tlian Xew Zealand. 
It comprises, besides Madagascar, the islands of Mauritius, 
Bourbon, and Bodriguez, the Seychelles and Comoro islands. 
Madagascar itself is an island of the first class, being a thousand 
miles long and about 250 miles in average width. It lies 
parallel to the coast of Africa, near the southern tropic, and is 
separated by 230 miles of sea from the nearest part of the con- 
tinent, although a bank of soundings projecting from its western 
coast reduces this distance to about 160 miles. Madagascar is 
a mountainous island, and the greater part of the interior consists 
of open elevated plateaus ; but between these and the coast there 
intervene broad belts of luxuriant tropical forests. It is this 
forest-district which has yielded most of those remarkable types 
of animal life which we shall have to enumerate; and it is 
probable that many more remain to be discovered. As all the 
main features of this sub-region are developed in Madagascar, 
we shall first endeavour to give a complete outline of the fauna 
of that country, and afterwards show how far the surrounding 
islands partake of its peculiarities. 

Ifani7nalia:—The fauna of Madagascar is tolerably rich in 
genera and species of mammalia, although these belong to a very 
limited number of families and orders. It is eqtedally charac- 
terized 1^ its abundance of Lemuridce and Insectivora ; it also 
possesses a few peculiar Carnivore of small size ; but most of 
the other groups in which Africa is especially rich — apes and 
monkeys, lions, leopards and hyenas, zebras, giraffes, antelopes, 
elephants and rhinoceroses, and even porcupines and sqninels, 
are whdly wanting. Xo less than 40 distinct families of land 
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mammals are repi'esented ou the continent of Africa, only 11 of 
which occur in Madagascar, which also possesses 3 families 
peculiar to itself. The following is a list of all the genera of 
Mammalia as yet known to inhabit the island : — 


PRIMATES. 

Lemurid^. 

Indrisiua;. 

Indris 

Lemurinse. 

Lemur 

Hapnlemur 

Mierocebvs 

Chirogaleui 

Lepihmur 


Species. 

6 

... 15 

2 

... 4 

5 

2 


INSECTIVORA. 

GeNTETID.'E. 


Centetce 

JJemicentetes 

Ericulue 

Oryzorictes 

Echitiops 

Sorex 


SORICIDAS. 


Species 

2 

2 

2 

1 

3 

1 


ClIIROMYlD.E. 

Chiramys 1 

PATS— (Chiropteia). 
Pteropid.£. 

Pteropus 2 

RlIlNOLOnilD.E, 

Rhinolophus ... 1 

VeSPERTI LIONl D.E. 

Vespertilio 1 

Tapnozous 1 

NoCTlLIONlDiE. 

Nyctinomus 1 


CARNIVORA. 
Ortptoproctid.e. 
Cryptoprocta 1 

V IVERRIUJE. 

Fossa ... ... ... ... 2 

Galidia 3 

Galidictie 2 

Euphtes 1 

UNGULATA. 

St;id.& 

Potamochoerus 1 

RODENTIA 

Mcrid.e. 

Nesomys 1 

Uypogeomye 1 

Brachytarsomys 1 


We have here a total of 12 families, 27 geneia, and 65 species 
of Mammals ; 3 of the families and 20 of the geneia (indicated 
by italics) being peculiar. All the species are peculiar, except 
perhaps one or two of the wandering bata Remains of a Hip- 
popotamv* have been found in a sub-fossil condition, showing 
tliat this animal probably inhabited the island at a not very 
remote epoch. 

The assemblage of animals aboA’e noted is remarkable, and 
seems to indicate a veiy ancient connection with the southern poi^ 
tion of Africa, before the apes, ungulates, and felines had entered, 
it. The lemurs, which are here so largely developed, are repre- 

T 
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seated by a single group iu Africa, \rith two peculiar forms ou 
the West coast They also re-appeor uuder peculiar aud isolated 
forms iu Southern India and Malaya, and are evidently but the 
remains of a once wide-spread group, since in Eocene times they 
inhabited North America and Europe, and very probably the 
whole northern hemisphere. The Insectivora arc another group 
of high antiquity, widely scattered over the globe under a 
number of peculiar forms ; but in no equally limited area reprc- 
seiited by so many peculiar types as in Madagascar. South and 
West Africa are also rich in tliis order. 

The Carnivora of Madagascar are mostly peculiar foniis of 
Yiverridie, or civets, a family now almost confined to tlie 
Ethiopian and Oriental regions, but which was abundant in 
Europe during the Miocene period. 

The Potamoeh^rus is a peculiar species only, which may be 
perhaps explained by the unusual sw'immiiig ^lOwers of swine, 
and the semi-aquatic habits of this genus, leading to an immi- 
gration at a later period than in the case of the other Mammalia. 
The same remark will apply to tlie small Hippopotamus, which 
was coeval with the great Strulhious binl JEpioniis. 

Bodents are only represented by three peculiar forms of 
Murido!, but it is probable that others remain to lie discovered. 

Pirds , — Madagascar is exceedingly rich in birds, and espe- 
cially in remarkable forms of Passeres. No less than 88 genera 
and 111 'species of laud-birds have been discovered, and every 
year some additions are being made to the list. The African 
himilies of Passeres are almost all represented, only two being 
absent — Paridie and Eringillidse, both very poorly represented in 
Afnca itself. Among the Picariie, however, the case is very 
different, no' less than 7 families being absent, viz. — Picidm, 
or woodpeckers ; Indicatoridm, or honey-guides ; M^alsemidm, 
or barbets ; Musophagidse, or plantain-eaters ; Coliidse, or colics; 
Bucerotidse, or hombills ; and Irrisoridse, or mockers. Three of 
these are peculiar to Africa, and all ore well represented there, 
so that their absence from Madagascar is a very remarkable fact. 
The number of peculiar genera in Madagascar constitutes one of 
the main features of its ornithology, and many of these are so 
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isolated that it is very difficult to classify them, and they 
i-emain to this day a puzzle to ornithologists. In order to 
exhibit clearly the striking characteristics of the bird-fauna of 
this island, we shall first give a list of all the peculiar genera ; 
another, of the genera of which the species only are peculiar ; 
and, lastly, a list of the species which Madagascar possesses 
in common Avith the African continent. 

Gexera of Birds peculiar to Madagascar, or found elsewhere 

ONLY IN TUB MaSCARENE ISLANDS. 


StLVIID-E. SiiceU\'!. 

1. Bernicria ... ... 2 

2. Ellisia ... ... I 

3. MyKtacomis 1 

4. Eruessa 1 

5. Gcn'asia I 

TliCALj.tLB. 

6. Oxylabes 2 

OinclidjE (?). 

7. Mesites 1 

SlTTlD.fi. 

8. Hyplierpcs ... ... I 

Pycnonotid.e (?) 

9. Tylas ... 1 

OR10LID.fi. 

10. Artainia 3 

11. Gyanolanius 1 

MuSCICAPIDfi. 

12. NewtODia 1 

13. Pseudobias I 

Laniidj^. 

14. Ciilicnlicus (?) ... 1 

15. Vonga 4 

NECTABINIlD.fi. 

16. Neodrepanis ... 1 

HlBUNDlNIDfi. 

17. Fhedina 1 

PLOGEIDfi. 

18. Nddeurrias 1 


STURNIDfi. Species. 

19. Enryceros (?) ... 1 

20. Haitlaubia 1 

21. Falculia 1 

PAICTIDfi. 

22. Pbilepitta ... ... 1 

CucuLTDiE. 

23. Coiia 9 

24. Cochlotkraubles ... 1 

LEFTOSOMIDfi. 

25. Leptosomus 1 

CoRACIlDfi. 

2G. Atelomis 2 

27. Brachypteraci.ia ... 1 

28. Geobiastes 1 

PSITTACID.E. 

29. Coracopsis. 2 

COLUMBlDfi. 

30. Alecircenas 1 

TETRAONIDfi. 

31. Margaroperdix ... 1 

FALCONIDfi. 

32. Nisoides 1 

33. Eutriorchis 1 

Total specios of peculiar genera 50 

.dESpTOBNiTHiDfi (extinct). 

34. ASpyoniis 1 


T 2 
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Ethiopian or Oriental Genera which are represented in 


Madagascar bt 

TrRDID^ Spei'iefl. 

1 . Be&<iononiis ^ 

Stlviid.£. 

2. Acrocoph:ilii9 1 

3. Vopsychus (Or.) ... I 

4. Pratincohi 1 

Pycnonotid.®. 

o. Ihjpsipetts (Or.) ... 1 

0. Ahdropadus 1 

Campepiiagid.®. 

7. Ciiinpephiiga I 

Dicrurid®. 

8. Dicnirus 1 

Muscicapidae:. 

9. Tchitrea 1 

L\niid.e. 

10. Laniarius 1 

N ECTARINXID®. 

11. Nectarinia 1 

Ploceiidal 

12. Foudia 2 

13. Hyjmi^s 1 

14. S|iermestes 1 

Alaudidal 

15. Mirafia 1 

Motacillidje. 

16. Motacilla 1 

CUCULIDA£. 

17. Ceiithmocharef ... 1 

18. Centiopus 1 

19. CiiculuB 1 

CoRACllDiB. 

20. EjTjstomiiB 1 


PECULIAR species. 


AlcEDINID.R. . SpciMea 

21. Corythornis 1 

22. Ispidina 1 

Upupid.e. 

23. Upupa (.7) 1 

Caprimulgid.e. 

24. Ciiprimulgua ... 1 

Ctpselid.e. 

25. Cvpaelus 2 

26. ChiPtnm 1 

Psittacid^. 

27. Poliopsitta 1 

CoLUMDID.E. 

2S. Treron 1 

29. Coliimba 1 

30. Turtiip 1 

Pter(x:lid.£. 

31. Pterocles 1 

Tktraonid®. 

32. FrancoliDiis 1 

Phasianid.®. 

33. Numida 1 

Turnicidal 

34. Tumix 1 

Falconidal 

35. Polyboroidcs ... 1 

36. Ciruns 1 

37. Astur 3 

38. Accipiter 1 

39. Buteo ... 1 

40. Hnliipetua 1 

41. Pemis 1 

42. Baza 1 

43. Cert'hneis 1 
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Strigid.£. 

44. Athene 

45. Scops 


Specieg 

1 

1 


Plataleid^. 
49. Ibis ... 


Spi'nies. 

1 


RALLIDiE. 

46. Rallus 

47. Poizaua 


roDiciriD.E. 

50. Podiceps 


SCOLOPACID^ 

48. Gallinago 


Total peculiar species of Eth. ) 

1 or Or. genera f ^ 


Species of Birds commox to Madagascar and Africa or Asia. 


1. Cisticola cursitans. 

2. Corviis scsipiilatus. 

3. Crithagra canicolli<<. 

4. Merops supercilioaus. 

5. Collocalia fuciphaga. 

6. QCua capensis. 


7. Aplopelia t 3 inponistria. 

8. Falco minor. 

9. Fsilco conculor. 

10. Milvns spgyptius. 

11. Milvuft migrans. 

12. Strix flaiimieii. 


These three tables show us an amount of speciality hardly to 
be found in the birds of any other part of the globe. Out of 
111 land-birds in Madagascar, only 12 are identical with species 
inhabiting the adjacent continents, and most of these belong to 
powerful-winged, or wide-ranging forms, wdiich probably now 
often pass from one country to the other. Tlie peculiar species 
— 49 land-birds and 7 waders, or aquatics — are mostly well- 
marked forms of African genem. There are, however, several 
genera (marked by italics) which have Oriental or Palaearctic 
affinities, but not African, viz. — Copsychus, Hypsipetes, Hypherpes, 
Alectrayiws^ and MaiytftvjHrdix. Tliese indicate a closer ap- 
proximation to the ]ilalay countries than now exists. 

The table of 33 peculiar gciiem is of great interest Most of 
these are well-marked forms, belonging to families which arc 
fully developed in Africa; though it is singular that not 
one ol the exclusively African families is represented in 
any way in Madagascar. Other's, however, ai'e of remote or 
altogether doubtful affinities. SUtidee is Oriental and Palsearctic, 
but not Ethiopian. Oxylabes and Mystau^ornis are of doubtful 
affinities. Artamia and Cyamlanhis still more so, and it is 
quite undecided what family they belong to. Calicalicus is 
almost equally obscure. Neadrepanis^ one of the most recent 
discoveries, seems to connect the Nectariniidm with the Pacific 
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Depanididte. Eiiri/ceros is a complete puzzle, having been 
placed with the horiibills, the starlings, or ns a distinct family. 
Falculia is an exceedingly aberrant form of starling, long thought 
to be allied to Irrisor. Philcpittu, forming a distinct family, 
(Paictida>), is most remarkable and isolated, ]>erlinps with remote 
South American aflinities. Leptosomu is another extraordinary 
form, connecting the cuckoos with the rollere. Atelomis, 
Braehifpteraciai, and Gedbiustea, are terrestrial rollers, with the 
form and colouring of Piffa. So many perfectly isolated and 
remarkable groups are certainly nowhere else to be found ; and 
they fitly associate with the wonderful aye-aye (Chiromt/s), 
the insectivorous Centetida*, and carnivorous Cryjytojtrocta 
among the Mammalia. They speak to us plainly of enorinuus 
antiquity, of long-continued isolation ; and not less plainly of 
a lust continent or continental island, in which so many, and 
various, and peculiarly organized creatures, could have been 
gradually developed in a connected fauna, of which we have 
here but the fragmentary remains. 

Haie VI. — Illustrating the characteristic features of the 
Zoohpy of Madagascar . — ^The lemurs, which form the most 
prominent feature in the zoology of Madagascar, being com- 
paiatively well-knoum from the numerous specimens in our 
zoologicid gardens ; and good figures of the Insectivorous genera 
not being available, we have represented the nocturnal and 
extraordinary aye-aye (Chiromys madagascarieims) to illustrate 
its peculiar and probably very ancient mammalian fauna ; while 
the river-hogs in the distance {I'otnmochoerus edimrdsii) allied to 
African species, indicate a later immigration from the main- 
land than in the case of most of the other Mammalia. The 
peculiar birds being far less generally known, we have figured 
tliree of them. The largest is the JSuryeeros prevosti, here classed 
with the starlings, although its remarkable bill and other pecu- 
liarities render it probable that it should form a distinct family. 
Its colours are velvety black and rich brown with the bill of a 
pearly grey. The bird lieneath {Vanga eurvirostris) is one of the 
peculiar Madaga.scar shrikes whose plumage, vuri^te-d with 
green-black and pure white is very conspicuous; while that in 
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the right hand corner is the Lqitosmna dtacohr, a bird ^vllich 
appears to be intermediate between such very distinct families 
as the cuckoos and tlie I'ollers, and is therefore considered to 
form a family by itself. It is a coppery-green above and nearly 
white l)enoath, with a black bill and i*ed feet. The fan-shaped 
j)lant on llie left is the traveller’s tree (Urania qpcciosa\ one of 
tile peculiar forms of vegetation in this marvellous island. 

7i/'y///7/w. — These pi*esent some very curious features, compara- 
tively few of the African gi'oups being represented, while there 
arc a considerable number of Eastern and even of American 
forms. Heginning with the snakes, we find, in the enormous 
family of Colubrida*, none of the African types; but instead of 
them three genera — lln' 2 »i'ioJn/as, Philodryas, and Hctcrodon — 
(»nly found elsewhere in South and North America. Tlie 
rsamui.-phidie, which are both African and Indian, are repre- 
sented by a jieculiar genus, Mimophis. The llendropbidce are 
rt'presented by Ahainlla, a genus which is both Airican and 
American. The I )i*yiophidie, which inhabit all the tropics but 
arc most developed in the Oriental region, are ivpresented by 
a ])cculiar genus, Lanyahti. The trapical Pythonidie are repre- 
sented by anotlier peculiar genus, Sanzinuu The Lycodontidie 
and Viperidic, so well developed in Africa, are entirely absent. 

Tlie lizanls are no less I'emarkable. Ihe Zonuridae, abun- 
dantly developed in Africa, are rejuvsented by one peculiar 
genus, Ciciyiia. The wide-sjuvad Seincidaj by another peculiai 
genus, Pyyomtksi. Tlie African Sejisida*, are reiireseiited by thi-ee 
genera, two of which are African, and one, Awpliiglossus, peculiar. 
The Acontiadie are represented by a siiecies of the Atrican genus 
A confias. Of Scincidm tliera is the wide-spread Euprepcs. The 
Sejiidie are reju*esented by the African genera Sep^ and SctlUes, 
The Geckotidro arc not represented by any purely African 
genera, but by PhyllodactyhiSf which is American and Aus- 
tralian ; Hcmidactylns, which is spread over all the tropics ; by 
two peculiar genera; and by Uroplaiis, Qccl'olcpis, and Phehuma, 
confined to Madagascar, Bourbon, and the Andaman Islands. 
The Agamidte, which are mostly Oriental and are represented in 
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Africa by the single genus Agama, have here three peculiar 
genera, Traeheloptyehus, Ciutlarodon, and Hoplurvs. Lastly, tlie 
American Iguanidie are said to be represented by a species of the 
South American genus Ophtnu. Tlie classihcation of Keptiles 
is in such an unsettled state that some of these detenninations 
of aGBnities are probabl}' eiToneous; but it is nut likely that 
any corrections which may 1>e required will nuiterinlly aflect the 
general bearing of the evidence, as indicating a remarkable 
amount of Oriental and American lelatimisliip. 

The other groups are of less inteivst. Toitoises are repre- 
sented by two African or udde-spread geiiera of Testudinidie, 
Testudo and Chersim, and by one peculiar genus, Pycis ; and 
there are also two African genera of Chelydida-. 

The Amphibia are not veiy' well known. They appear to lie 
confined to species of the wide-spread Ethiopian and Oriental 
genera — Hylararta, Poti/jKdiitix, and Pf/pfia (I‘oly]»e«latidtp) ; 
and Pyxicfphaliis (Ilauidic). 

Fresh-icater Fishes. — These apjiear to be at present almost 
unknown. W'hen carefully collected they will no doubt furnish 
some important facts. 


The A/ttscarnie Islands. 

The various islands which surround Madagascar — Ilourbon, 
Mauritius, Bodriguez, the Seychelles, and the Comoro Islands 
— all partake in a considerable degree of its jieculiar fauna, 
while haWng some sjiecial features of their own. 

Indigenous Mammalia (except luts) are proliably alisent from 
all tlicsc islands (except the Comoros), although Lnavr and Cm- 
tetm are given as natives of Bourlion and Mauritius. They have, 
however, perlTnps been introduced from Madagascar. Zenivr 
viayottmsis, a jieculiar species, is found in the Comoro Islands, 
where a Madagascar species of Viverra also occurs. 

Ikiurlxin and Mauritius may be taken together, as they much 
resemble each other. They each possess species of a peculiar 
genus of Campepluigidse, or caterpUlar shrikes, Oxynotus; while 
the remarkable Fregihipns, belonging to the starling family, 
inhabits Bourbon, if it is not now extinct. They also have 
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peculiar species of Pralincola, Hypsipttes, Phedma, TdvUrea, 
Zosterojita, Fovdin, Collocalia, and Coracopsis ; wliile Mauritius has 
a very peculiar form of dove of the sub-genus Trocaza ; an Alee- 
trcenas, extinct Avitliiu the last tlurty years ; and a species of the 
Oriental genus of parroqnets, Palecomis. The small and remote 
island of Bodrigiicz has another Palecomis, as well as a peculiar 
Foudia, and a Driftncera of apparently Indian affinity. 

Coming to the Seychelle Islands, far to the north, we find the 
only mammal an Indian species of bat {Pteropus edwardsit). Of 
the twelve land-birds all but one are peculiar species, but all belong 
to genera found also in Madagascar, except one — a peculiar species 
of Pt loom is. This is an Oriental genus, but found also in several 
hfascareue Islands and on the African continent. A species of 
black parrot (Coracopsis harUayf) and a Aveaver bird of peculiar 
type {Foudia sej/chellamm) sIioaa’, liGAA'CA’cr, a decided connection 
A'iil: Madagascar. There are also two peculiar pigeons — a short- 
AA’inged Turtur and an Alertro'nas. 

Most of the birds of the Comoro Islands are Madagascar spe- 
cies, only tAA'o being African. Five are peculiar, belonging to the 
genera Neetarinia, Zosicrops, Dirrurus, Foudia, and Alcetrcenas. 

Heptiles are scarce. Tliere appear to be no snakes in Mauri- 
tius and Bourbon, though some African species are said to be 
found in the Seychelle Islands. Lizai-ds are fairly represented. 
Mauritius has Cn/ptohlepharus, an Australian genus of Gymno- 
pthalmidte; HemUlaetijIus (a Avide-spread genus); ikrepus 
(Oriental and Australian) — liotli belonging to the Geckotidse. 
Bourbon has Heteropvs, a Moluccan and Australian genus of 
Scincidic; Piulsima (Geckotidm), and Chameleo, both found also 
in Madagascar; as aa'cH as Pyxis, one of the tortoisea The 
Seychelles have Thteonyx, a peculiar genus of Geckotidse, and 
Chameleo. Gigantic land-tortoises, Aihich formerly inhabited 
most of tlie Mascarene Islands, now only survive in Aldabra, a 
small island north of the Seychelles. These will be noticed 
again further on. Amphibia seem only to be recorded from the 
Seychdles, where two genera of tree-frogs of the family Poly- 
pedatidse are found; one {Megalixalvd) peculiar, the other 
{Bappia) found also in Madagascar and Africa. 
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The few insect groups peculiar to these islands will be noted 
when we deal with the entoniologj’ of [Madagascar. 

Extinct fauna of the Mai^carcne 14muhaml Madafja'Uiar, — Hefore 
quitting the vertebrate groujis, we iiiust notice the icnnarkable 
birds which have become extinct in tlu*se islands little more 
than a century ago. The most eelebrateil is the dodo of the 
Mauritius {Didvs but an allied genns, in- 

habited Rodriguez, and of both of these almost perfect skeh*tons 
have been recovered. Other specie'^ probably existed in lloiirbon. 
Remains of two geiiem of llightless rails have also been found, 
AjJianajifiryx ainl Enjthromnvhvn ; and even a heron (Ardca 
wcffacephnla) which was short -winged and seldom ilew ; while 
in Madagascar there lived a gigantic Stnithious bird, the 
^pyornis. Some further details as to these extinct forms will 
be found under the respective families, Didida*, Ralliila*, and 
^Epyomithidse, in the fourth part of this work ; and tlieir bear- 
ing on the past history of the region will be adveiletl to in tlie 
latter part of this chajitcT. Dr. Gunther has recently dis- 
tinguished five siieeies of fos«»iI tortoises from ^fauritins and 
Rodriguez, — all of them (piite different from the living specii*s 
of Aldabra. 

Insects. — Tlie butterflies of iladagascar are not so remarkablti 
as some other cixlers of insects. There seems to be only one 
peculiar genus, Iletcropsis (SatjTi«la'). The other genera are 
African, Lcptoncura being confliied U) Madagascar and South 
Africa. There are some fine Pifpilios of uncommon forms. The 
most interesting lepidopterous ins.-ct, however, is the fine diurnal 
moth {Urania)^ as all the other species of tlie genus inhabit 
tropical America and the West Indian Islamls. 

The Coleoptera have been iKdter collected, and exhibit some 
very remarkable affinities. Tliere is but one peculiar genus of 
Cicindelidse, Poyonostoma, which is allied to the South American 
genus, Cienostonm. Another genus, Periftexia, is common to 
Madagascar and South America. None of the important African 
genera are represented, e.\ccpt Euryinarpha ; w'hile Meglaomma 
is common to Madagascar and the Oriental region. 

In the Carabidae we have somewliat similar phenomena on a 
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wider scale. Such large and important African genera as 
Poljfhirma and Anlhin, are absent ; but there are four genera 
in common with South Africa, and two with "West Africa ; while 
three othera arc as iiiucli Oriental ns African. One genus, 
Didrigus, is wholly Oriental ; and another, ITomalosowa, Aus- 
tralian. Colpndex, well develoiH'd in Bourbon and Mauritius, is 
Oriental and South American. Of the peculiar genera, Spliccro- 
sfglis has South American aflinitics ; Miarovhila, Oriental ; the 
others being related to widely distributed genera. 

The Luennidt'u arc few in number, and all liave African affini- 
ties. Madagascar is very' rich in Cetouiidic, and possesses 20 
peculiar genera. Bvthrnrhina, and three other genera belonging 
to the lehnostoma group, have wholly African relations. Dnry- 
sedis and Qiromoptila are no less clearly allied to Oriental 
genera. A series of eight peculiar genera belong to the Schizo- 
rhini'^r', a family the bulk of which are Australian, while there are 
only a few African fonns. The remaining genera appear to have 
African affinities, but few of the peculiarly African genera are 
represented. Glyd 2 >lMna is characteristic of the Oriental region. 

The Buprestidm of Madagascar consist mainly of one large 
and peculiar genus, Polyhuthris, allied to the almost cosmopolite 
Psilojyfcra. 3^Iost of the other genera are both Ethiopian and 
Oriental ; but Polyeesfa is mainly South American, and the 
remarkable and isolated genus Sponxor is confined to the 
Mauritius with a species in Celebes and New Guinea. 

The Longicorns are numerous and interesting, thei'e being no 
less than 24 peculiar’ genera. Two of the genera of Prionidie 
are very isolated, while a third, Clostcnis, belongs to a group 
which is Malayan and American. 

Of the Cerambycida}, Philematium ranges to Africa and the 
West Indies ; Lq)toecra is only found eastward in Ceylon and 
the New Hebrides ; while Euporus is African. Of tlie peculiar 
genera, 2 are of African type ; 3 belong to the Leptwra group, 
which are mostly Palwarctic and Oriental, with a few in 
South Africa ; while Philoealoecra is allied to a South American 
genus. 

Among the Lamiidse there are several wide-ranging and 7 
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African genera ; but Coplops is Oriental, and the Oriental 
Projonetha cxscurs in the Comoro Islands. Among the peculiar 
genera several hare African affinities, but Tropidema belongs to 
a group which is Oriental and Australian ; Oopsis is found also 
in tlie Pacific Islauds ; Mythergates, Sulantis, and Cotdoniaa, are 
allied to Malayan and American genera. 

Cfcneral Eemarl's on the Insect-fauna of Madagamir . — Taking 
the insects as a whole, we find the remarkable result that their 
affinities are lai^ely Oriental, Australian, and South American : 
while the African clement is represented chiefly by special 
South African or TVest African forms, rather than by such as 
are widely spread over the Ethiopian region.' In some 
families — as Cetoniidm and Lainiidm — the African element 
appears to preponderate ; in othei'S — as Cicindelidu: — the South 
American affinity seems strongest; in Carabidtc, jierhaps the 
Oriental; while in Buprestidm and Cerambycidie the African 
and foreign elements seem nearly balanced. Wc must not im- 
pute too much importance to these foreign alliances among 
insects, because we find examples of them in every country on 
the globe. Tlie reason they are so much more pronounced in 
Madagascar may be, that during long periods of time this island 
has ser^'ed as a refuge for groups that have been dying out on 
the great continents; and that, owing to the numerous de- 
ficiencies of a somewhat similar kind in the series of vertebrata 
in Australia and South America, the same groups have often 
been able to maintain themselves in all these countries as well 
as in Madagascar. It must be remembered too, that these pecu- 
liarities in the Malagasy and Mascarene insect-fauna are but ex- 
aggerations of a like phenomenon on the mainland. Africa also 
has numeixra^ affinities with South America, with the Malay 
countries, and with Australia ; but they do not bear anything like 
so large a proportion to the whole fauna, and do not, therefore, 
attract so much attention. The special conditions of existence 
and the long-continued isolation of Madagascar, will account for 
much of this difference ; and it will evidently not be necessary 

> There are also some special resemblances between the plants d Mada- 
gascar and South Africa, according to Dr. Kirk. 
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to introduce, as some writers are disposed to do, a special land 
connection or near approach between Madagascar and aU these 
coimtiies, independently of Africa ; except perhaps in the case 
of the Malay Islands, as will be discussed further on. 

Lavd-SidU. — Madagascar and the adjacent islands are all 
rich in land-shells. The genera of Helicidse are VUriiM, Helix, 
AcfuUina, (Mumtia (peculiar to Madagascar and West Africa), 
Butiminus, Ciondla (chiefly Oriental and South American, hut 
not African), Papa, Slreptaxis, and Succinea. Among the Oper- 
culata we have Truneatella (widely scattered, but not African ) ; 
Cyclotus (South American, Oriental, and South African) ; Cydo- 
phorus (mostly Oriental, with a few South African) ; Leptopoma 
(Oriental) ; M^alomastoma (Malayan and South American) ; 
Lithidion (peculiar to Madagascar, Socotra, and South-West 
Arabia) ; Otopoma (with the same range, but extending to West 
India and New Ireland) ; Cydostomue (widely spread but not 
African) ; and Omph/dotropis (wholly Oriental and Australian). 
We thus find the same general features reproduced in the land- 
shells as in the insects, and tlie same remarks will to a great 
extent apply to both. The classification of the former is, how- 
ever, by no means so satisfactory, and we have no extensive 
and accurate general catalogues of shells, like those of lepi- 
doptera and Coleoptera, which have famished us with such 
valuable materials for the comparison of the several faunas. 

On the probable Pad Hidory of the Ethiopian Bxgwn. 

Perhaps none of the great zoological regions of the earth 
present us with problems of greater difficulty or higher 
interest than the Ethiopian. We find in' it the evidence of 
several distinct and successive faunas, now intermingled; and it 
is very difficult, with our present imperfect knowledge, to form 
an adequate condition of how and when the several changes 
occurred. There are, however, a few points which seem suffi- 
ciently dear, and these afford us a secure foundation in our 
endeavour to comprehend the rest. 

Let ns then consider what are the main facts we have to 
acoountfor. — 1. In Continental Africa, more especially in the south 
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and west, we find, along with much that is jicculiar, a number of 
genera showing a decided Oriental, and others with an equally 
strong South American affinity; this latter more particularly show- 
ing itself among reptiles and insects. 2. All over Africa, but more 
especially in tlie east, we have abundance of huge ungulates and 
felines — antelopes, girafies, buffaloes, elephants, and rhinoceroses, 
with lions, leopards, and hyieuas, all of ty^ies now or recently 
found in India and AVestern Asia. 3. But we also have to note 
the absence of a number of groups which abound in the above- 
luuned countries, such as deer, liears, moles, and true pigs ; while 
camels and goats — characteristic of the desert regions just to 
the north of the Ethiopian — are equally M’anting. 4. There is 
a wonderful unity of tj'pe and want of S])eciality in the vast 
area of our first sub-region extending fi-oin Senegal across to the 
east coast, and southward to the Zambezi; while West Africa and 
South Africa each abound in peculiar types. 5. AVe have the 
extraoidinar}' fauna of Aladagascar to account fur, with its 
evident main derivation from Africa, yet wanting all the huger 
and higher African forms ; its resemblances to Malaya and to 
South America; and its wonderful assemblage of altogether 
peculiar types. 

Here we find a secure starting-point, for we are sure that 
Madagascar must have been separated from Africa before the 
assemblage of laige animals enumerated above, had entered 
it. Now, it is a suggestive fact, that all these belong to tyjies 
which abounded in £uro])e and India alxint the Miocene period. 
It is also know'n, from the prevalence of Tertiary deixisits over 
the Sahara and much of Arabia, I’ersia, and Northern India, 
that during eaijy Tertiary times a continuous sea from the Bay 
of Bengal to the British Isles completely cut off all land com- 
munication between Central and Southern Africa on the one 
side, and the great continent of the Eastern hemisphere on the 
other. AVhen Africa was thus isolated, its fauna probably had a 
character somewhat analogous to that of South America at the 
same period. Most of the higher types of mammalian life were 
absent, while lemurs, Edentates, and Insectivora took their place. 
At this period Madagascar was no doubt united u’ith Africa, 
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and helped to fomi a great southern continent which must at one 
time have extended eastwai-d as far as Southern India and 
Ceylon ; and over the \vhole of this the lemurine type no doubt 
prevailed. 

During some jrartion of this period, Soutli Temperate Africa 
must have had a much greater extension, perhaps indicated by 
the numerous shoals and rocks to Uie soutli and east of tlie 
Oa]ie of (lood Hope, and hy the Crozets and Kerguelen Islands 
further to the south-east. This vrould have afforded means for 
that iiitemomniunion irith Western Australia which is so clearly 
marked in tlie flora, and to some extent also in the insects of the 
two countries ; and some such extension is absolutely required 
for the development of that womlerfully rich and iieculiar 
temperate flora and fauna, wliich, now crowded into a narrow 
territory, is one of the greatest mar\’els of the organic world. 

lliuiijg this early iieriod, wlieu the great southern continents 
— South America, Africa, and Anstialia — were equally free from 
the incursions of the destructive felines of the iioilh, the 
Struttiioiis or ostrich type of birds was piobably developed into 
its existing forms. It is not at all neccssaiy to sup}>ose that 
these three continents were at any time united, in order to 
account for the distrilmtion of these great terrestrial birds; os 
tliis may have arisen by at least two otlier ciisily conceiv- 
able modes. The ancestral Strulhious type nuiy, like the 
Marsupial, have once spread over the larger iiortiou of the globe ; 
but as higher fonns, especially of Carnivora, became developed, 
it would be exterminated everywhere but in those regions 
where it was fme from their attacks. In each of these it would 
deA'elope into special forms adapted to surrounding conditions; and 
the large size, great strength, and excessive speed of the ostrich, 
may have been a comparatively late development caused by its 
exposure to the attacks of enemies which rendered sucli modi- 
fication necessary. This seems the most probable explanation 
of the distribution of Struthious birds, and it is rendered almost 
eertain by the. discovery of remains of this order in Europe in 
Eocene deposits, and by the occurrence of on ostrich among the 
fossils of the Siwolik hills ; but it is just possible, also, that the 
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ancestral type may have been a bird capable of flight, and that 
it spread from one of the three southern continents to the others 
at the period of tlieir near.approach, and more or less completely 
-lost the power of flight owing to the long continued absence 
of enemies. 

During the period we have been considering, the ancestors of 
existing apes and monkeys flourished (as we have seen in 
Chapter YI.) along the irhole southern shores of the old ndw- 
arctic continent ; and it seems likely that they first entered 
Africa by means of a land connection indicated by the extensive 
and lofty plateaus of the Sahara, situated to the soutli-east of Tunis 
and reaching to a little north-west of Lake Tchad; and at the same 
time the elephant and rliinoceros type may have entered. This 
wdl account for the curious similarity between the higher faunas 
of West Africa and the Indo-Maiay sub-region, for owing to the 
present distribution of land and sea and the narrowing of the 
tropical zone since Miocene times, these are now the only 
lowland, equatorial, forest-clad countries, which were in connec- 
tion with tire southern shores of the old Falsearctic continent at 
tlie time of its greatest luxuriance and development. This 
w’estem connection did not probably last long, the junction that 
led to the greatest incursion of new forms, and the complete 
change in the character of the African fauna, having apparently 
been effected by way of Syria and the shores of the Eed Sea at 
a somewhat later data By this route the old South-Pahcarctic 
fauna, indicated by the fossils of Pikermi and the Siwalik Hills, 
poured into Africa; and finding there a new and favourable 
counUy, almost wholly unoccupied by large Mammalia, increased 
to an enormous extent, developed into new forms, and finally 
overran the whole continent 

Before this occurred, however, a great change had taken place 
in the geography of Africa. It had gradually diminished on the 
south and east; Madagascar had been left isolated; while a 
number of small islands, banks, and coral reefs in the Indian 
Ocean alone remained to indicate the position of a once extensive 
equatorial land. Hie Mascaiene Idands appear to represent 
the portion which separated earliest, before any carnivora bad 
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reached tlie country; and it was in consequence of this total 
exemption from danger, that seveitd groups of birds altogether 
incapable of flight became developed here, culminating in the 
huge and unwieldy Dodo, and the more active Aphanapteryx. 
To the same cause may be attributed the development, in these 
islands, of gigantic land-tortoises, far surpassing any others now 
living on the globe. They appear to have formerly inhabited 
Mauritius, lloui-bon, and Itodriguez, and perhaps all the 
other Mascai'ene islands, but having been recklessly destroyed, 
now only survive in the small uninhabited Aldabra islands 
north of the Scychellc group. The largest living specimen 
(5^ feet long) is now in our Zoological Gardens. The only 
other place where equally lai'ge tortoises (of an allied species) 
are found, is the Galaiiagos islands, w'here they were equally free 
from enemies till civilized man came upon the scene ; who, partly 
by asin^., them for food, partly by the introduction of pigs, which 
destroy the eggs, has greatly diminished their numbers and 
size, and will probably soon wholly exterminate thorn. It is a 
curious fact, ascertained by Dr. Giiuther, that the tortoises of 
the Galapagos are more nearly related to the extinct tortoises of 
Mauritius tluui is the living tortoise of Aldabra. This would 
imply that several distinct groups or sub-genera of Tedudo have 
had a wide range over the globe, and that some of each have 
survived in very distant localities. This is rendered quite con- 
ceivable by the known antiquity of the genus Tcstudo, whidi 
dates back to at least the Eocene formation (in North America) 
with very little change of form. These sluggish reptiles, so 
long-lived and so tenacious of life, may have remained un- 
changed, wlule eveiy higher animal type around them has 
become extinct and been replaced by very different forms ; as 
in the case of the living Emi/s tectum, which is the sole survivor 
of the strange Siwalik fauna of the Miocene epoch. The ascer- 
tained history of the genus and the group, thus affords a satis- 
factory explanation of the close affinity of the gigantic tortoises 
of Mauritius and the Galapagos. 

The great ialand of Madagascar seems to have remained longer 
imitpd with Africa, till some of the smaller and more active 

u 



ZOOLOGICAL GEOGRAPHY. 


[part hi. 


2110 

carnivora had reached it ; and we consequently find tlieie, no 
wholly terrestrial form of bird but the gigantic and powerful 
^jiyornis^ well able to defend itself against such enemies. As 
alread}” intimated, we refer the South American element in 
^ladagascar, not to any special connection of the two countries 
independently of Africa, but to the preservation there of a 
number of forms, some derived from America through Africa, 
othera of once almost cosmopolitan range, but wdiich, owing to the 
severer competition, have become extinct on the African con- 
tinent, while they have continued to exist under modified forms 
in tlje two other countries. 

The deptlis of all the great oceans are now known to be so 
profound, that we cannot conceive the elevation of their beds 
above the surface without some coiTespondiiig depression else- 
where. And if, as is probable, these opposite motions of the 
earth s crust usually take place in parallel bands, and are to 
f^ome extent dependent on each other, an elevation of tlie sea 
bod could hardly fiiil to lead to the submergence of large tracts 
of existing continents; and this is the nioi'e likely to occur on 
account of the great disproportion that we have seen exists 
between the mean height of the land and the mean depth of the 
ocean. Keeping this principle in view, we may, with some 
probability, suggest the successive stages by which tlie Kthiopian 
region a.s.sumed its present form, and acquired the striking 
peculiarities tljat characterise its several sub-regions. During 
the early period, when the rich and varied temperate flora of the 
(/ape, and its liarclly less i^eculiar forms of insects and of low type 
mammalia, were in process of development in an extensive 
.«!Outh temperate land, wc may be pretty sure that the whole of 
tlie cast and much of the north of Africa was deep sea. At a 
later period, when this continent sank towards the south and 
c*ast, the elevation may have occurred which connected Mada- 
gascar with Ceylon ; and only at a still later epoch, when the 
Indian Ocean had again been formed, did central, eastern, and 
northern Africa gradually rise above the ocean, and effect a 
connection with the great northern continent by way of Abys- 
siiua and Arabia. And if this last change took place with 



CHAI*. XI.] THE ETHIOPIAN UEOION. 2'.tl 

tolerable rapidity, or if the elevatoty force acted from the north 
towards the south, there would be a new and unoccupied 
territory to be taken possession of by immigrants from the 
north, together with a few from the south and west. The more 
highly-oiganised types from the great northern continent, how- 
ever, would inevitably prevail; and we sboirld thus have 
explained the curious uniformity in the fauna of so large an 
area, together w'ith the aliscnce from it of those peculiar 
Ethiopian types which so abundantly characterise tlie other 
three snb-regioiis. 

We may now perhaps see the reason of the singular absence from 
tropical Africa of deer and bears ; for these are both groups 
w'hich live in fertile or well-wooded countries, w'hereas the line, 
of immigration from Europe to Africa was probably always, as 
now, to a great extent a diy and desert tract, suited to antelopes 
and large felines, but almost impassable to deer and bears. We 
find, too, that whereas remains of antelopes and giraffes abound 
ill the Miocene deposits of Greece, there were no deer (which 
are perhaps a somewhat later development) ; neither u’ere there 
any bears, but numerous forms of Felidoc, Vivemiln:, Mnstelidie, 
and ancestral forms of Hytcna, exactly suited to be the 
progenitors of the most prevalent types of iiKKlern African 
Zoology. 

Thero nppenm to have been one other change in the geo- 
graphy of Africa and the Atlantic Ocean that requires notice. 
The rather numerous cases of close similarity in the insect 
forms of tropical Africa and America, seem to indicate some 
better means of transmission, at a not very remote epoch, than 
now exists. The vast depth of the Atlantic, and the absence of 
any corresponding likeness in the vertebrate fauna, entirely 
native tlie idea of any union between the two countries; 
but a moderate extension of their shores towards each other is 
not improbably and this, with laige islands in the place of the 
Cape Verd group, St Paul’s Pocks, and Fernando Noronha, to 
afford resting places in the Atlantic, would probably suffice to 
explain the amount of similarity that actually exists. 

Our knowledge of the geology and paheontolqgy of Africa 

u 2 
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being so scanty, it would be imprudent to attempt any more 
detailed explanation of the peculiarities of its existing faumu 
The sketch now given is, it is believed, founded on a sufficient 
basis of facts to render it not only a possible but a probable 
account of what took place ; and it is something gained to be 
able to show, that a laige portion of the peculiarities and 
anomalies of so remarkable a fauna as that of the Ethiopian 
n^on, can be accounted for by a series of changes of physical 
geography during the tertiary epoch, which can haidly be con- 
sidered extreme, or in any way unlikely to have occuri'ed. 



niAr. XI.] 


THE ETHIOPIAN REGION. 


2as 


TAHLKS OK DISTKIBUTIOX. 

In diMwing up tliese tables sbowing the distribution of various 
classes of animals in the Ethiopian Eegion, the following sources 
of information have been chiefly relied on, in addition to the 
gener.il treatises, monographs, and catalogues, used for the Fourth 
Part of this Avork : — 

Mammalia. — Blanford’s Abyssinia ; Peters’s Alozambique ; 
Heuglin and Schweiufurth for North East Africa; Grandidier 
Schlegcl, &c., for Madagascar; the local lists given by Mr. 
Andrew Murray; numerous papers by Fraser, Gray, Kirk, 
Mivart, Peters, Sclater, and Speke; and a MS. list of Bovidse 
from Sir Victor Brooke. 

Birds . — Finsch and Hnrtlaub for East Africa; Heu^n for 
North-East Africa; Blanford for Abyssinia; Layard for South 
Africa ; Ilartlaub for West Africa ; Dohm for Princes Idand ; 
Andersson for Damaraland ; and papers by Gum^, Hartlaab, 
Kirk, Newton, Peters, Sharpe, Sclater, Schlqgel, and Pollen 
and a MS. list of Madagascar Birds from Mr. Sharpe. 
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TABLE I. 

FAMILIES OF ANIMALS INHABITING THE ETHIOPIAN REGION. 

Explanation’. 

Xamcs ill hliow families peculiar to the n^^ioii. 

Xaiiies iucloaed thus ( ) Ixirely eutcr the region, und are not GonsidereJ properly 

to bcloi^ to it. 

Xiiinbers are not consecutive, but eorres|HUiil to those in Part IV. 


Suli-regions. 


UpIi'I and Family. 


^ ^ S 


Kiiu;;i' 1 m-} oinl the Itcgiiui. 


MAMMALIA. 

PlSIMATr.s. 

1 . SiiiUKlc — 

2. SeiuiiopithecidiE — — 

3. 1 'ynopitlieciJje — — 

6. Lvmuiidie — — 

CiiLUMKrr.KA. 

9. Ptcropuhe — -- 

11 . Khiiiolnphid.e — — 

12. Vespcrtilioiiida.* — — 

13. XoctilioiikU*... ■— — 

ISSELTIVOIIA. 

15. Macrosci-liilkla* — 
ir. Eimaceiilce ... 

IS. CcHtclida: 

]y. PotamogftUdtn — 

20. ChrifVjetUorulc — 

22. Soricidtc — — 

i 

Carnivora. 

23. Frliil.i* .... — — 

24. CnqttnprvHidft , 

2.1. Viverridic ... — — ■ 

25. Pro'Ait/fe ! 

27. Hyafnidw «. — ' — 

2S. Canida* — . — 

2*.*. MusHidiG ... — — 

33. UtariMc ' 


('kt.vi;k\. 
35 to 41. 


Sjrl.vi \. 

42. M.-tiiatidic 

I'NGUL.tTA. 

43. Eqiiidic ... 


Oliciit.'il 

< >rit‘iit.il 4 

(irient.il, Pal.iMPi'iie 
( Oriental 


ihieiital, Australian 
The Eastern lleiiiisplieiv 

All Tropical regions 


South I’ubeavtii* 
Pabean-tii*, Orion tsl 
Greater Antilles 


All legioiia but Au.stralian aii'l Nfotrojiical 


All regions but Australian 

On’ental, S. Palicarrtic 

S. Pnhoarctic, India 
Almost uoMmo]iolitc 
All regions but Australian 
All temjienite ivgioii.s 


tX-caiiie 


Neotropical, Oriental, Australian 


• — I 


FaLparetic 
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Oi (lor and Family. 


Siili-rei'iiiUB. 


'lilt* 52--SS 

1*1 il 


lic.wiiifl till* ]tc;:ioii. 


45. Khinocerotidie — — — 'Oriental 

46. Ifi/ifwjKftamidtr — -■ 

47. SiiicUu — — ‘ Cosmojiolilo ; rxul. AustrnJ-ia 

4'.». Tra^^ilidse Oriental 

51. Canttlnpardohr 

5*2. llnvhla* .Ml ivginns hut Xcotrop. aiiil AuMialnn 


Pi:oi;osi mi.v. 

53. Kl(']ilmiitid.i' — - ■ — Ori<‘iitcil 


llYUACUlDia. 

54. Hyraciihe 


Syria 


^ liODKNTIA. 

55. Miiriila* . . . . 

.66. Spalacidtc 
.67. Dipodidac 
58. My(ixu\e 
61. Scinrida* 

64. Oi’todontidaB ... 

65. Krliin.yidi'C ... 
67. jlystricidn ... 
76. Lo]ioride 

Kdkntata. 

7 '2. Maiiididiv 
7 4 . Ortjck'.wi4iitUd*i 

TUKDS. 

rASRKl!I>. 

1. Timlidic 

2. Sylnida* 

3. liinnliida' 

5. Cinclidn! t 

6. Ti-oglodyiidtT 

0. Sittidfle 

10. Faridie 

13. l^Tiionotidm... 

14. Oriolidffi 

15. Campojiha^d'.i' 

16. Dicrundie ... 

17. Muscicapidfc... 

19. Laniidie 

20. Corridip 

23. Nectariiiiidfc... 

24. Dicnidflc 

30. Hirundiiiide... 

33. FringillidsB ... 

34. Ploceidas 

35. Stiirnidfe 
37. Alaudidie 


t'osTnop(»lite : excl. Ocr.mia 

, Palft'arctic, Oriental 
Paltenictie, Nearetic 
Palflearetic 

• All regions but Australian 
' N. Amea, Neotropical 

I Neotropical 

* S. Paljearetic, Oriental 

' All regions hut Australuii 


Urieiit.il 




AlinoEt C'osiiiopilite 
Cosmopolite 
Oriental, Australian 
Widely Rcattoivd 
I Almost Cosiiio|K)lite 
i Palapan-tie, Oriental, Australian 
! All regions but Australian 
Oriental 

Oriental, Australian 

Oriental, Australian 

Oriental, Australian 

The Esstci-n Heniispliere 

The Eastern Heiiiisidiere and North Amerii .i 

Cosmopolite 

Oriental, Anslrolinn 

Oriental, Australian 


— I — ' Cosmoiiolite 

— I _ ; (.*osmo]K)]ite, except Australian region 
‘ Oriental, Australian 

Eastern Hemisphere 
Eastern Hemisphere nml North Ainciiei 
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[PAHT III, 


1 

1 Snb-rcgimia 

Order and Family. | 

1 

1 13 d ' -.a « ‘ — s 

SE'Ie JS 

1 < *■< 

i| 


Range beyond the Region. 


S8. MotacillidiB ... — 

47. Pittidie 

48. PaUtida 

PrCARLR. j 

51. Picidie — 

52. Yungidfle ... — 

53. Indicatorids ... — 

54. MegaLpniid^e... — 

56. Musdphagidm — 

57. Coliidm — 

58. Cnculids ... • — 

59. Leptosomida ... 

62. Coraoiidie ... — 

63. Meropidie ... -- 

66. Trogoiiidio .. — 

67. Alcedinidfe ... — 

68. BucerotiJflB ... ' — 

69. Upupidfc ... I — 

70. Irrisoridcr ... I — 

73. Capriixinlgidflp * — 

74. C}'paelidae ' — 

PsilTACi. 

78. Palfleornithidie — 
81. PsittacidsB ... — 

COLUMILE. 

84. Columbidae ... — 

85. Didid/a 


'Hie Eastern Ilcmiaphero 
Oriental, Australian 


Cosmopolite, excl Australian region 

PaLea retie 

Oriental 

Oriental, Neotropical 


( 'osiiiopolite 

Oriental, Australian 
Oriental, Australian 
Orieut.il. Neotropical 
t 'osmn]a)lite 

( Mental and to N. Ouinea 
PaLearctii', Oriental 

Cosmot^olite 
Almost Cosmoiiolite 


Oriental 

Neotropical 


Cosmopolite 

(Extinct) 


Galling. 

86. PteroclidfB ... I — 

87. Tetraonidfe ... , — 

88. Phasianidss ... i — 

89. Tninicidc .. — 

Accifftres. - 

94. Ynlturidfle ... — 

95. Falcoiiide ... — . 

96. Skrpadariidtz — ' 

97. PhndionidflB ... — . 

98. Strigidn ... — ! 

Gralije. 

'99. Rallidfle ... ~ 

100. ScolopacidflB... — j 

103. Parrme — ! — 

104. GlaroolidiB ' 

106. Ghiiadriids • — | 


Palirarctic, Oriental 
Eastern Hemisphere and N. America 
Old World and N. America 
Eastern Hemisphere. 


All the continents but Australia 
Cosmopolite 

Coemc^lite 

Coemopolite 


Cosmopolite 

Cosmopolite 

Tropicu 

Eastern Hemisphere 
Cosmopolite 
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(inlPF and Family. 




Range b'*yon«l the Rogirm 


]IM). OtiiliiliC - 

107. Gniidm ... -- 

113. Ardi.‘iilsi‘ 

114. PlatalfitliV ... 

lirt. ... — 

117. J’lia'iiirojitorM.i' — 


i Kastem ITfmiRjilifM'e 
' .\11 recoils 1>iit Nuiitropicnl 

- * ‘osino]r»oliti' 

Almost Cosmopolite 

- Almost Cosmo] »oIi to 

— Onoutal and Xeotropioal 


An.'?eues. ' 

118. Aiiatidne ... ■ — ’ — — 

lll». li;Lrida‘ .. . . — — — 

12r. Procellariidu* ‘ — — i 

121. Polooaiiidre ... — i — ' — ; 

122. Sphoiilsoidjo j — i 

124. l*odiri]iidio . — — — ' 

126. Stnithioiiida' • — — 

181. ^pyornithidfc ' 


BEPTILIA. , . ' 

OfIIIDiA. I 

1. Typhlopidfle — 

b, Colamariwlie ... — ' — — 

7. Colubridffi .... — — — 

8. Homalojisidre , — ' 

9. Paammoiiliide ' — — — 

10. Jladtiodontidcr. -■ — 

11. Dcndropliidas ' — — — 

12. Diyiomiids ... ■ — 

13. DipsauidiP ... — — — 

16. Lycoilontidic .. — — — 

17. Pyfrhoiiidip ... — — i — 

18. Erycidte ' — 

20. £llapida> . — — ; — 

21. Drndranpididir ' — — ' 

22. Airactmtjndidtr — — * 

28. Hj’drophidn ... ' ! 

25. Vijicridas ... — ; — — 

Lacerttma. ! j 

I I 

28. Amjiliihbapiiidft' 1 ■ — 

29. Lepidoatcrnidae ! — — 

30. Varauidie ... — — — 

S3. Loccrtidie ... — — — 

84. Zoniiride ... — — — 

40. CKamaaavrida — , 

41. Gymnopthal- M 

midie... ) | | 

45. 8cinpidre ... — . — — ' 

47. Sopidie - — — 

48. Aeontiadn ... , — — 

49. Oeckotidie — ' _ — 


Cosmoptilifp 

(*osmo|ioIiie 

('ohiiiopolite 

Cusiiio]io]iU‘ 

Sou ill teiiijuTatc regions 
Cosmo] Milito 
Toiii]>or.itc .S. America 
(Extinct) 


All regions but Noarotic 
Wariuh ]>arts of all regions 
^ Almosl CoMno]ioliie 
‘ Oiieiital, and all othor regions 
' Oriental and S. Pahearetie 

Orient.nl, Austr.ilian. Neotropical 
j Oriental, Neotri)]iieal 
Orient.il, Australian, Neotropical 
Oriental 

All tropical regions 

(irieiiial, S. Pahearctic 

Tropical ngiuns, S. U. States and Japan 


Oriental, Anslrtalian, Panama 
tlrieutal, Palivaivlic 


S. Eiiropt*, Neotropical 
; N. America 

j Wann luirts of E. Ilemispliere 
! All continents but America 
All America, N. India, S. Eiirop 

Palwaretie, Aii.stmliaii, Netropieal 

Almost Cosmopolite 
South Pnla^aretic 
Ceylon and Molucens. 

Almost cosmopolite 



ZOOLOGICAL GEOGKAPHY. 


[l-AUT ill. 




Oixler hud Family. 


Sub-regions. 


.1 


ifs !|!' 

|E 1 1 


< *< 



Itaiigti U'yoiitl the Region. 


51, AgsiiiiiiliC ... — — — — Oriental, Anstnilian, S. Pal.varclic 

52. CJiama'leonido.' . — — — — Oriental, S. J'aLrarctic 


Ckoooi>ilia. 

55. Crocodilulac ... 

ClILLOXJA. 

57. TestudiiiiiUc ... 

58. Chclydid.'p 

59. TrioiiYi'liidiC ... 
50. Clieloniidii: . . 


— Oriental, Xcotmpicul 


I 

— All roiitinents but Austndia 

— Australia, S. America 
Orieiitnl, Japan, E. United States 
Marine 


AMPHIBIA. 

PsEUPOPiiim.v. 

1. rmciliadfie ... Oriental, Neotropical 


Axorn.v. 

7. Phryniaeidie ... — — 

9. Bufoiiidie .... — — 
11. £ng}'stomidie.. ' — 

14. Alytidie — 

17. Polypedatbla* ' — — * 

18. Raniose i -- — 

19. l>i8UQg1ofoiilie — * 

21. Dnctijhthi'vlai — — 


Neotropical, Ausdralia, Java 
All re/ri'^ns Imt Australian 
All revolts but Paliearrtic 
All regions but Oriental 
All the regions 
Almost Cosmopolite 
All regions but Ncarctic 


FISHES (FlIESH- 
WATER). 

Ac.\XTiiom:RY»;:i. 

3. Pereidse 

12. Seienidfp — 

35. Labyrinthici .. 

38. Mn^llidn ... -- 

52. Chromidic — 

FHTdOSTO.MI. 

59. Siluridfe .... — 

60. Characiiiid. 1 ! ... — 

68 . Marwiji-ulin ... , — 

69. GtjuvarchidK ; — 
73. l.'ypriiiMloiitiihe — 
75. Cypriiiida: ... 

78. Osteoglossidm - 
82. Notopteriche ... 

Ganoiiiki. 

92. HireiioMei . . — 

94 . PfAypUriM ... ‘ — 


.Ml regi.iu.s but .Vustralian 

— • All regions but Australi.iii 

- - t ^rii’iitnl, M oI ui‘ra.s 

- - - Australian, Neotropical 

- - > Oiieiitul, Neotropical 


— .VII w,irni ri'gioiis 
, Ni*otropifal 

i 

i 

, — ' Palfrarctic, Oriental, American 

— A1:Mient from Australia and S. America 
' AH tropical regions 

Oriental 


, Ncrdropical, Anstralian 
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Onlerand Family. 

1 8u1>-reisionR. 

Range beyond the Reginii. 

East 

Afriwi. 

II |i' 


INSECTS. LEPl- 
DOPTEKA (PART). 

DU'KNI (HrTTER- 


j 

i 

1 

1 

1 



flies). 


1. Donaidic ... — ' - 

2. Siitjridfe ... — - - — 

3. Kljmiiiida! ... 

6. Ai'xaddas 

8. Nymplialidic... — i - — — 

9. Libythcide ... — 

10. N«ineobiidu^ .. i — — 

13. Lyciviiubu — — — — 

]4. Pierida* — | — , — i — 

15. rapilioiiidiu . . ‘ — I — — i — 

* 16. Heaperidas ~ j — — ' — 

Sphingidea. j i ' i 
17. ZygiC'-ida* ... — — ‘ _ j — 

19. Amnbtidse ... - — — ' — 

20. TTrar.iidas ... ; ! — 

22. ASgf'nidn* ... — — ' — — 

28, Sphingidw — _ — — 


All i^orm countries and Canada 

Posmoiiolite 

Orirntal, Moluccas 

All trupiral regions 

Cosnio])olitc 

Abstmt from Australia only" 

Absent from Australia and Nearctic region 

Cosmopolite 

Cosmopolite 

Co8mo]H)lite 

Cosmopolite 


Cosmorwlitr 
Aiudralinn, Oriental 
All tropical regions 
Cosmopolite, excl. Au^tmlia 
Cobiuopolite 
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frAin* HI. 


TARLF. II. 

LIST OF GEXERA OF TERItE^TRfAL MA\nfALTA AXD RfRD^^ 
IXHABITlXfJ THE ETIIlOPlAX REOluX, 

Ex'ri \N VTH)N. 

Names in show freimra poi-iiliar to tin' 

Names iin'lospil thu^ ( ) show wliieli enter the region, hut are not ooiisi.iere I 

properly t<> li.'loin' to it. 

Genera wlnoli unJ«*ii)'t*.' i]y belong to the regiim are niiinhrn'l eonseeu lively. 

,VJ.l/.l/J/./.l. 


iMiii 1,1.1 . : >1 



PRIMATES. 

SlMIIDJl. 

1. TroghAijh ? 2 

2 . Co^uhtis ... n 

CY>* 0 PTTHErir».i:. 

3. Myiojyitkf'cu^ ... 1 

4. Cercofitkfifus .. 21 

5 . CercoceOtn 

ti. Thfiopithcus ... ' 2 

7. Cinutct'jihalus ... lu 


(Suh-OnliT) 

LEMUIIOIDEA. 

LEMUKID.S. 

8. IndfU f! 

9. Lemur I.'i 

10. Hapnlnitur 2 

11. Mieroerhis . . | 

12. (JkirrtQalcns .1 

13. Lrpiltmvr 2 

14. PerofliHit'ne T.. 1 

1.5. Afrt(h'fh,is ... 1 

16. Galago 11 

ClITKOMYIIi.!!. ' 

17. Chii'oiny^.. 1 


CHIROPTERA. j 
Pterofida 

18. Pteropua 7 

19. Xantharpya 1 


Kiri^e* mth.n thi* I*-v •» K.iiU' !« '"mI ill’ 


\V. .Vfii*'a to MV^tom Nil- 


Ahvs>inia toWe>t .Xfriea 


Wes*T Afriea 

Ti iiii'-al Atiiea s 

Weht Atriea 1 

Nonli-eust Afiiea, Arabia, Palestine 
Nubia to I’aiie, W. Afrien, 

A labia 


.Mailag?i‘‘ear 

M.’ul.iga^i -ir 

MiulagHM'nr 

Altidagavar 

Mailagasi'ar 

.Nrailagasoar 

Sii'iTa la-one 

Old Oahibar 

Tropieal and .^. Afii»*a 


MaflagaaiMr 


Afriea ninl Mh lagasear 
All Afriea 


Tropb'sof Eaflt*Tii Ilnnis- 
pliere 

Oriental, Aa.atro-Malayan 



( IIAl*. XI.] 


THE E']’I1I()I*JAX KE(iI(»N' 


3:)1 


OpK'I', Family, ami 

UfUllrt. 


20. Cynoptcriis 

21. JCfumo/fhorus . 

22 . U . 

IhiiNoi.uriiii' r. 

23. liliiuuloplius 

24. Mnmmtu'h r/-> 

25. Pliylloi'liiiiii 

2G. Abilin ... . 

27. Alrrj.nIcniiJi 
23. Nyi't« n.s . 

Vl.M'I.ind.lnMIM . 

2!>. A'is|ii'iiiliM 

30. K<ri\oiiI;i 

31. Miiiioiiti'ii's 

32. >’>1 

33. Tu|»Iii)/uu3 

X(u I ji.iDMii.i:. 

34. X}<‘tiiioiiiiis . . 

35. Molo.shiifl ... 
IXSECTIVoriA. 

Al.u lujst'jiuitiii.i:. 
3(1. Mufi'osrf fii/ts .. 
37. 

S8. Vi'// ///'»/«»• /< 

Ki:i.n.\( hliu.. 

39. Eriiiiu'cii.'*. 

('rxir.iiiM:. 

40. 

41. JI, um-nUtiH .. 

42. Kn’iuiHs 

43. (trifzont’/i't 

44. Ediinojnt .. 

PiiTAMrKjAl.ID.K. 

45. J’utuiuoguff 

(’ll I:YsO('I1 LORI I).E. 

40. f 'hrystMuris ... 


1 1 



williiii llii Kcgion. 


1 rmpicnl Africa 
0 I'nijiiciil .Vlik'ii and Akys-iini.i 
] , W. Aliica 


I G . Afiica iiiul Madaj'abCtir 

; 1 ‘ \V. Mrica 

I 4 I I'minc.il Africa 


1 Xijl.M 


1 i'ppiT Xllti 

3 AllAiiKM 


1 I .Vfi'iia anil M.ul.i.'astar 
1 .'4. Africa 

1 S. .Virica 

7 Tnipical AiiiiM 
1* Afiua ami Ahulaga.'«cuv 


1 .AI.-iiLigascar 
\fiiia, 


■J ami K.I‘A Alriiu 

1 iijiic 


•j I'l'ii. ami .''oiitli Afiua 


■_> .M.iil.ina'triii . 111(1 Al.iuritius 
2 .M.uI.igJi'*car 
•J Mniiiig:iM':ir 
1 .Mailagj!-«car 
:> MiidagaM'iir 


I 

] ' Old CaliiKir 

I 

I 

I 

3 ( aiK* to M(.xiiiiil>i(]iiu 


^ 1 All Africa and Had.T ».s(ar 


R.uip‘ Im'NoihI the Ke;:ii»ii. 




Warnicr ]‘arts of Eastern 
III 

Indo-Maluya, Au.stro- 
Malaya 

I mlo-^i alayn, Au.stro- 
Malayu 

( M‘i(‘iita], AIol ureas 
lava 


• ■osirmpulile 
*Mi(‘!itcil 
Indo-Alalaya 
ImlLi 

I irieiital, Aii^tro-Malay- 
aii, Xcoti'opieal 

Oriciil.il, Aiiiericau, S. 

Pal.caii'lic 

Ni(>ti(>pi(al, S. ralwai'C- 
lie 


X. Afiica. 


I'alaMi'etic, X. ludia 


, rulwarp., Kearc., Oii 


Soiinmi:. 
47. Sore.x 
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[part 11 r. 


Order, Family, and 
Oenuii. 



Range within the Region. 


i Range beyond the Region. 


CARNIVORA. 


Felton. 

4S. Felis 

8 

All Africa 

[ 

All Teg. but Australian 

49. Lyiixp] 

, 1 

N. and S. Africa 

Palieait'tic and Nearcti 

50. Cyiiffilurus 

1 

Cape of Good Hope 

Persia, India 

CRTPTOPKOfTID.E. 

51 . Cryj^oprocta . . . 

1 

.Madaga.scar 


ViVERBIDR. 

52. Viverni 

1 

Tropical Africa 

Grieiiiiil 

53. Genett'i 

4 

Troiiical and S. Africa 

S. Palaearctic 

54. Fotaa 

2 

Madagascar 


/j5. Poiana 

1 

\V. Africa 


56. Galidia 

3 

Madagascar 


57. Kanduiui 

1 

W. Africa 


58. Galidictis 

2 

Madagascar 


59. Heqiestes 

13 

All Africa 

S. Eurojie, Oriental 

60. Athylux 

3 

S. and £. Africa (’) Madagimcar 

61. Cnlogale 

9 

Tropical and S. Africa 

Oriental 

62. Gatcrrlla 

1 

E. Africa 

6.3. Arkla 

1 

S. Africa 


64. IchncuwUi 

4 

E. Africa, Senegal, S. Africa 


65. Bdenyah- 

3 

Tropical Africa 


66. HeJot/nU 

2 

E. and S. Afri(*a 


67. Cynktis 

3 

S. Africa 


68. lUiinorjale 

1 

E. Africa 


69. Mavyu^ 

3 

Tropical and S. Africa 


70. CfossnrekiiH ... 

1 

Tmidcal Africa 


71. Euplei'cs 

1 

Miulag.iMMr 


72. SuricJla 

1 

•S. Africa 


PftOTELIDJE. 

73. ProteUs 

1 

.S. Africa 


HMNIDiS. 




74. Ilyieria 

3 

All Africa 

S. Palirartii*, India 

Canid£. 

75. Lyeaovi ... 

1 

S., Central, and £. Africa 


76. Canis 

5 

All Africa 

Almost Cosmojiolitan 

77. MegalUia 

1 

8. Africa 

Mustelida. 




78. Miistela 

1 

Angola 

Paliearctic, NearcLlc 

79, Gjmuopiis [?]... 

1 

S. Africa 

Oriental 

80. Aonyx 

1 

8. and W. Africa 

Oriental 

81. Hydrogale 

1 

S. Africa 


82. Mellivora 

2 

Soiirh and Tropical Africa. 

India 

83^ Idonyx 


Trojiical and S. Africa 


Otabtidjs. 

84. ArctoceplialiLs 

1 

Cape of Good Hope 

South Teiniierate Zone 






I’lIAP. XI.] 


THK ETHIOPIAN REGION. 


m 


Onler, Family, and 
Geuiu. 

^81 

• ‘5 ' naiigo aitliiu tlio Region. 

ECi ' 

1 

i Range bcyoml the Region. 

SIKENIA. 



i 

i 

Man An DAS. 


1 


85. Manatus 

1 

.W. Africa 

Tropical America 

86. llalicori! 

1 

L. Afrii'a 

1 

ririental anti Australian 

UNGULATA. 



1 

Kgi:iD.is. 




87. Kfjniis 

3 

Tnipicnl and S. Africa 

1 

Pahearctic 

RHINOCKItOTlD.f: 




88. Rhiiioceras 

4 

All Tixipical and S. Africa 

■ Oricntiil 

IIlPrOPOTAMlD.i:. 



i 

89. Jiijijiopota lints 

0 

Graat Rivers of Africa 

1 

fc^riiu:. 

90. Ptiitwwchuirus 

3 

Tropical Africa aiul Madg. 


91. riuicticlicerus ... 

2 

AbyHhinia to (’alfraria 


TKAGULID.C. 

92. Uijomoxhus 

1 

W. Africa 


Camelopaiidauida:. 

93. CttitirfojHn'tfalis 

1 

All 0 }n:ii country 


Buvida:. 

94. Ruliuliirt .. .. 

3 

Trop. and S. Africa 

India 

O.*;. Otfus 

2 

.\trica S. of S.ihani 


96. Traqt'Inji/ius .. 

8 

Africa S. of Suliam 


97. Orvx 

3 

.Vrabian and Africiin dcaerts 

.S. Palafiin'tlc 

98. GaV.cilsi 

12 

Africa N. of Et^uator and S 

Pahearctic Deserts 

99. ASpitcmis ... 

1 

1 Africa 

S. K. Africa 


100. Vrrcivaprti 

4 

All Tropical Africa 


101, Kobwi 

6 

Pa'itiires of all Africa 


102. rdta 

1 

Soiitji Africa 


103. Xanofragns .. 

9 

Africa S. of Sahara 


104. Xeotragus ... 

1 

AbyNNiiiia and N. K. Africa 


105. CqJmhphm ... 

22 

All troiiical Africa 


lU'^ Jlipjiotnnrus ... 

3 

Gambia, C'eiitral Africa to Cape 


107. Atcfphalus ... 

9 

All Africa 


108. CtiMrpaa 

2 

Africa S. of Equator 

Pulfearctic genus 

(C'u2»ra 


AbyNsiiiio, high) 

FROBOSCIDEA. 

EuSPnANIIDAi. 

109. Kleplias 

1 

Tropii’ul and S. Africa 

i 

1 

! 

Oriental 
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[part hi. 


Order, Faii.dy, and 
Genus 


T 



Ujiige nitLin the Region. Raiij*!' the Rcf;ioii. 

I 


HVIUCOIDEA. 

Hybaoid.e. 


110. IlyMX 

1(1 

Tri.jiical ami S. Africa 

Syria 

RODEXTIA. 

Muiiin.i.. 

111. Mu*! . . . 

2*! 

.Ml Afiio.1 

E Hemis. cxcl. Oceania 

112. LiiSfftiU't 

1 

W. Afn. !i 


113. 

4 

TiMpir.il Africa 

1 mlia 

114. f 

1 

.il .Msiia 


ll.‘». 'rt/» /A//V 

•1 

. MM/niiliii|Uc 


11(5. Jft'il'h'nin iis 

2 

j 'i. Aliii .1 

I 

117. A ' ^**11' "'f . 

1 


1 

11?. , s’/. »/. /#<!"* 

i: 

1 r.ii't iiixl S Afiica 


110. /'» 

1 



12(*. 

(t 

■ S. aiiil E. Aliica 


121. Mc*ri<):iOi» 

1 i 

A In -“I 

PaKvarctic, India 

122. Molth-tAlnU 

.) 

, Atiii a 

1 2.3. MiiArtni) 

]“ 

AtiiiM 


124. •U" 

1 

M.itliiiraM'ar 


12.'J. ////ye '7^' •/»/«' . 

1 

.M.cl.ii'aM’ur 


126. L'»phiviniii ... 

1 

Ai.iliii ami X. £. Africa 



127. lihizoinvs 

4 

.Vl.vssiiiia 

Oriental to MalacTa 

12.S. V . 

1 

Afrira 


120. 

li 

r.. ( ciitial, and S. Africa 


130. J/t liuj/hobufS . 

1 




131. Difins ... 

7 

X. and Central Afrir.a 

Central Pula-arctic 

13-2. PtUelea 

1 

.S Af. tuMozainbitiue and A 11^1.1 


Myoxida:. 

133. Myoxiis 

1 

.Vfrica to Cajw 

Puhearctio 

SCUIlilli.E. 




134. SiMiirii4 ... 

1" 

All iU.Htrii'^s of Africa 

All regionabut Australia 

135. Ant/nudurtts .. 

./ 

W. Alrir.i and Fernando ru. 

OnoiKiX'iiD.E. 

136. r-cthwUjr 

1 

Abyssinia 


£4'Himyid.f.. 

137. J'et.otnyn 

1 

>. Africa 


13S. Aulacuilfs 

1 

\V., E., an<l .S. Africa 


llYbTKl(;ilJ.E. 




139. Hystrix 

1 

ilfrica to Caiie 

S. Palfpnrctic OrieDtol 

140. Aibenira 

1 

W. Africa 

1 Palmrarrtic 


OBIT. XI.] 


THE ETHIOPIAK REGION. 


Bangs within the Rnglon. 

LEPORm& 

141. Lepus 5 East and South Africa Allr^gionalmtAiutnllaii 

EDENTATA. 

MAinDlD& 

142. Mania 4 Sennaar to W. Africa and Cape Oriental 

OKTCnKOPODlDJE. 

Oryckrqpua 2 N. E. Africa to Nile Sources^ and 
a Africa 


Range bnjond the Begfon. 



BIEDS. 

PASSEREa j 

Tubdida 1 

1. Tardus 13 The whole rcg. (ezcl. Matl»;pis.) Almost CoBmopnllte 

2. MontiVolfi ... 2 !a Africa Pelnai-ctic and Oriental 

a Chastoj^i 3 S. Africa 

BesaoMmia ... 15 The whole region Palestine 

Sylvudjb. 

6. [ Drymsea 70 The whole region Palestine 

6. JCisticola 13 The whole region PalwaTC.,Orien., Austral. 

7. I^eneeacus ... 1 S. Africa Australian 

8. 1 urinaroptera ... 5 Vfrica 

9. rAcrocephalus ... 8 The whole redon Paliearc.,Orien., Austral. 

10. Bradyptetua ... 8 .Vhyssiiiia and S. Africa S. Europe, Palestine 

11. jcTalriaeua 3 All Africa 

\2ABemiaria 1 .Madagascar ' 

la Ellima 1 Mmlngascar | 

14. XMyaUieomia .. | 1 Maiinpuicar I 

15. (Phylloscopus ... 1 S. Africa Phloearctic, Oriental 

\^,]Eaimomala ... 16 All Africa 

17. )EriwiNi 1 Miuiignscor 

18. IHypolois 2 a Africa PhlsBaretic, Oriental 

19. fAedon 8 a and S. Africa Pahiiarctic 

20. jSylvia 8 N. E. Africa, Gambia, Gaiie Paloaictic, Oriental 

Verd Ids. 

21. Curmca 2 .S. Africa Polsearctic 

22. ^ Rnticilla 2 Abyssinia and Senegal Palfearctic, Oriental 

23. ^Cyanocula ... 2 N £. Africa Palasarctic 

24. Copsychus ... 2 Madagascar and Seydielle Ids. Oriental 

25. Thamiiobia ... 7 All Alrica Oriental 

26. GercafricAos ... 2 W. and N. E. Africa 

27. PaeopUra 1 W. Africa 

28. ^ Otroasia 2 Madagascar and Seychelle Ids. 

29. l^mobea ... 13 All Africa S. Falsearctic, India 

80. Saxicola 14 Oentrol, E. and S. Africa Phliearctic, India 

81. Cerconiria ... 3 N. E. Africa Palestine N* W* India 

82. [Pratincola ... 7 Africa and Madagucar Palasaictu^ Oriental 
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Order, Fninlly, and 
Genua. 

H 

4 

Range within the Region. 

Range he 3 'ond the Region. 

65. Hyliota 

2 

W. Africa 


66. Erythrocercus ... 

2 

Tropical Africa 


67. ArUmyias 

2 

W. Africa 


68. Paefndtihiaa 

1 

Madagascar 


69. Smithorius ... 

2 

AV. and S. Africa 


70. Megahias 

1 

W. Africa 


71. Uassinia 

2 

W. Afi-ica 


72. Bias 

1 

Tropical Africa 


78. Elminia 

2 

Tropical Africa 


74. Platyslira 

12 

All Africa 


75. Tchitrea 

IS 

The whole region 

Oriental 

76. PogonoeielUa ... 

i 

•S. Africa 


77. Bradyoniia 

i 

All Airica 


Lakiidis. 




78. Parmoptiltt [?]... 

1 

W. Africa 


79. Caiicaiiri/s 

1 

Madagascar 


80. Lanius 

15 

All Africa 

Paliearc., Orieu., Xearr. 

81. HyjJoeoUus 

1 

Abyssinia 


82. CornneUa 

1 

S. and IV. Africa 


83. Urolcstes 

1 

S. Africa 


84. Ftxiberift 

2 

\V. Africa 


8\ l/ypo(i*i 

1 

W. Africa 


86. Cuphoterua 

1 

Prince’s Island 


87. Kilava 

1 

All Africa 


88. Prionops 

9 

All Africa 


89. Eurocephatus ... 

2 

X. £. and S. Africa 


90. Channmiolaa ... 

1 

W. Africa 


91. Vanga 

4 1 

Madagascar 


92. Lauiariua 

38 

All Africa, Madagascar P] 

W. and S. £. Africa 


93. Meristea 

2 


94. Eieator 

1 

£. Africa 


95. Tchpdionua ... 

10 

All Africa 

X. Africa 

C0RVID.E. 




96. PtUoatomna ... 

0 

. AV. and £. Africa 


97. Goims 

7 

All Africa and Madagascar 

Cosmop., excl. S. Amer. 

98. Corvuttur 

99. PieatharUa 

2 

X. £. to S. Africa 

W. Africa 

(Fregilus 

1 

Abyssinia) 

Palearctic genus 

Nectarikiida 




100. NedariH.'i ... 

55 

The whole region 


101, Pronuropa ... 

1 

S. Africa 

• 

102. Cinnyrieinctus 

4 

W. Africa 


103. Neodrepania .. 

1 

Madagascar 


Dicaidjb. 




104. Zosterops 

23 

The whole region 

Oriental and Anstroliaa 

106. PholidoTim ... 

1 

W. Africa 


Hirukdinida 




106. Hirundo 

17 

The whole region 

Cosmopolite 

X 2 
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Order. Famllj, and ^•§ 

Genus. ^ I 

^a? 


107. Fsalidoprognc 

108. Phedina 

109. Petrochclidon 

110. Chelidon 

111. Cotyle 

112. Waldenia ... 


10 

2 

1 

1 

6 

1 


Range within the Region. 


The whole region 

Mwlagaecar and Mauritius 

S. Africa 

Bogos-lond 

All A fries 

IV. Africa 


Fringillida. 

113. Dijospiza ... 

114. Chlorospiza ... 

115. Phaser 

116. Crithagra 

117. LUjurniis 
(Erythrospiza 

118. PiuicoLi [?] ... 

119. Fm^llaria ... 


8 I All Africa 
4 i Abyssinia to Cape 

8 All Africa 
2 All AMca 
2 W. Africa 

1 Nubia, Arabia) 

1 I Canieroous, W. Africa 

9 I AU Africa 


PLOCEID.S. 

120 . TexUir 

121 . HyiihanUm^is 

122. Symplectca .... 

123. MdUwJbm 

124. noceuB 

125. Kdiffwnius ... 

126. Ftmlia 

127. Sporopipes . 

128. Fjfromclana ... 

129. PhiUtarus ... 

130. NigrUa 

131. Plcapasser ... 

132. Fidua 

133. Colliuspasscr .. 

134. Chcra 

ISfi. Sjiermospisa ... 

136. PyrenesUs ... 

137. Estrilda 

138. Pytelia 

139. ffypargos 

140. Amadina 

141. JSpermestes ... 

142. Amauresthes... 

143. Hypoehera ... 

Sturmzda 

144. DUophus 

145. Buphaga 

146. Euryceroa ... 

147. Juida 

148. Lamproeolius 

149. CHnnyridnelua 

150. OnyAognalhia 

151. Sprio 

152. Amydrua 

153. Haiklaubiu-i . 


f) All Africa 
32 Tropical and S. Africa 

8 Tropical and S. Africa 

9 • \V. and £. Africa 
2 , W. and E. Africa 
1 I Madagascar 

11 Tropical Africa, Madagascar, Ac. 
1 Tropical and S. Africa 

12 Tropical and S Africa 
1 ;S. Africa 

7 I W. end N. £. Africa 
4 ; E. and S. Africa 
6 ; Tropical and S. Africa 
9 ' Tropical and S. Africa 

1 i S. Africa 

2 ! W. Africa 

6 i Tropical and S. Africa 
16 I Tropical and S. Africa 
20 ! Trojiical and S. Africa 
2 ' E. Africa, Madagascar 

6 Tropical and S. Africa 

7 Thu whole region 

1 . E. and W. Africa 

2 j Tropical and S. Africa 


1 I S. Africa, Loanda, Senuaar 

2 j Trop. and S. Africa ([?] a faniil 

1 i Madagascar ([!] a family) 

5 . Tropical and & Africa 

16 ' Tropical and S. Africa 

2 I Tropical and S. Africa 
2 j W. Africa 

5 Tropica] and S. Africa 
5 i N. £. Africa 
1 j Madagascar 


[PART 111. 


Range beyond the Regies* 


I Neotropical 
' Pahearctic, Oriental 
I Pakeorctio, Oriental 


' S. Pahearctic 
Paliearctic 
Pahearctic, Oriental 
N. Africa, Syria 

I 

S. Pahearctic genua 
N. Temperate gimua 
South Palasarutic 


Oriental 


. Oriental 


Palestine 
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Genus. 
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nange within the Region. 

Range beyond tiie Rcginn 

154. Utlcttlia ... 

155. Frcgilupus ... 

1 

1 

Mndagascar 

UourlMU 


Alavdid.t.. 

156. Alaiuli 

157. Spizoctirij8 ... 

158. Galcrida 

159. Cakvdula ... 
(Melaiiocorvpha 

160. Certliilauda ... 

161. Alacinon 

162. Jlcierocorys ... 

163. Mirafra 

164. Ainmomanos .. 

165. Megaluphanua 

166. Tephruoorifs ... 

167. Fyirhnlauda .. 

3 

1 

4 

2 

1 

3 

3 

1 

10 

4 

5 

2 

6 

Ab 3 'ssiiiia and S. W. Africa 
South Africa 

Yorth of tropical Africa 
.Vhyssiuia, S. Africa 

Ab^'ssinia) 

South Africa 

South Africa 

South Africa 

South Africa, Madagascar 
African desorts 

Tropical and S. Africa 

S. Africa 

Tropical and S. Africa 

Palseaictic, Indian 

Paliearctic, Indian 

Palnarctic genus 

3. Europe 

3. Paliearctic 

Oriental, Australian 

S. Pahearctic, Indian 

Oriental, Canary Islands 

Motacillid.^ 

168. Motacilla 

169. Aiit^r^ 

170. JHac'.'ouyx ... 

8 

10 

4 

The whole region 

Tropical and S. Africa 

Tropical and S. Africa 

Palffiarctic, Oriental, 

Australian 

All regions, cxc. Australian 

PlTTID^, 

171. Pitta 

1 

W. Africa 

Oriental, Australian 

Paictisjb. 

172. PhiUpiUa ... 

2 

Madagascar 


PICARI^ 

P1CID.S. 

173. Vcrrcausria ... 

174. Dendrcpieus ... , 

175. Canipclhera ... 

176. Oeoeolaptea ... 

1 

14 

14 

1 

W. Africa 

1 Tropical and S. Africa 

Tropica] and S. Africa 

South Africa 


YnNOTD.E. 

177. Tunx 

1 

N. E. Africa, S. Africa 

Palieorctic 

INDICATOBIDA 

178. Indicator ... | 

8 

Tropical and S. Africa 

Oriental 

Megalomidje. ' 




179. Pogonorhynehua 

180. Buecanodon ... 

181. Stactotmna ... 

182. Barimtula ... 

183. Xylobuoeo ... 

184. Cfymnobueeo ... 

185. Tnukypktmiu 

14 

1 

1 

9 

8 

8 

6 

Tropical and S. Africa 

West Africa 

West Africa 

West and South Africa 

West and South Africa 

West Africa 

Tropical and South Africa 


MOBOPHAOnUBL 

186. Mvaqpkaga ... 

2 

West Africa 
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Order, Femllj, and 
Oenna. 

o.£ 

4 

Range within the Region. 

Range beyond the Region. 

187. Thtocm 

188. Sehizorhia ... 

10 

6* 

Tropical and 8. AlHca 

Tropical and S.*AUca 


Couin& 




189. Coitus 

7 

Tropical and S. Africa 


CUCUUD& 




100. Oeuthmoeharcs 

191. Coua 

192. Oochlotiiraustes 

193. CentTopna ... 

11^4. Cnculos 

195. Chryaococi^x 

196. Coccystes 

2 

9 

1 

8 

10 

7 

6 

Africa and Madagascar 
Madagascar 

Madagascar 

Africa and Madagascar 

Africa and Madagascar 

Tropical and S. Africa 

Tro]iical and 8. Africa 

Oriental, Australian 
Palicarc., Orien., Aubtral. 
Oriental, Australian 

1 S. Polasarctic, Oriental 

LXFTOSOMIDiB. 

197. Leptosomus .. 

1 

Mailagascar 

f 

CORACIIDJB. 




198. Coracias 

100. EuTystomoB ... 

200. Aielomis 

201. Bradtypteraeias 

202. Osohiaates 

5 

i 

1 

Africa and Madagascar 

Africa and Madagascar 
Madagascar 

Madagascar 

Madagascar 

8. Palftarctic, Oriental 
Oriental, Australian 

^PRROFIDA. 

1 

! 


1 

203. Merops 

204. Melittophagus 

; 11 

5 

Africa and liradasrascar 

Tropical and 8. Africa 

S.Falffiar., Orien., Austral. 

Trogoridj:. 

205. Apaloderma ... 

2 

Tropical and S. Africa 


Alcedinidas. 




206. Alcedo 

207. Corjfihorms ... 

208. Cer3'le 

209. IfyioeeifSB 

210. Ispidina 

211. Halcyon 

2 

8 

1 

2 

4 

10 

VT. Africa, Abyssinia, Natal 
Africa and Mndagoacar 

W. Africa, Abyssinia, Natal 
West A/ricL 

Africa and Madagascar 

Africa, Prince’s Is., St. Thome 

Palear., Orien., Austral. 

American, Paleaictic 

S.Paliear., Orien. AustraL 

Bi;cERonD.£. * 




212. Bemiiconiis .. 

213. Tociiis 

214. ByeaniAes 

215. Bu/eorcus 

1 

12 

6 

2 

West Africa 

Tropical and ^ Africa 

Tropical and S. Africa 

Tropical and S. Africa 

Malaya 

UrupiBA 

216. Upnpa 

3 

1 

Africa and Madagascar 

S. Palcarctic, Oriental 

Irrisosida. 

1 



217. /rriW 

12 Africa and Maddgascai 
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Order, Ftmlly, ud 
Oenni. 

No. of 
Species 

Raoga aitfiln the Region. 

Range bes'ond Iho Region. 

CAPr.IMULOIDJE. 


• 


SI 8. Gaprinmlgus ... 

18 

Africa and Madagascar 

Palwarc. ,Oricn., Austral. 

219. ScoriomU ...1 

1 3 

! Tropical Africa 


220. MaxrodifiUryx 

2 1 

W. Africa to Abyssinia 

■ 

221. Cfmvetornu ... 

‘ Cypselida. 

1 ! 

Tro]iical Africa to tbe Zambesi 


222. Cypselus 

223. Collocalia 

6 

The whole region 

Palsearctic, Oriental 

! 1 

Mascarene ld&, Madarascar 
Tropical Africa and Auulagascar 

1 

Oriental, Australian 

224. Chietura ' 

PSITTACI. 

PALiEORNITHlDA 

1 4 

1 

Cosmop., exc. AV. Palm- 
arctic 

225. Palaponiifl 

3 

W. Africa to Abys. & Mauritiub , 

Oriental 

PsiTTACin^i. 


i 


2'.:6. ComcQiisis 

fi 

Madagascar and $cycbelle Ids. 


227. Psiltacus . . | 

1 2 

AV. Africa 


228. VucottpkaluH ... ' 

9 

Tropical and S. Africa 


229. A'gaponm ... 

< 1 

Tropical and S. Africa 


280. r^h‘'*p8iUa ... 

2 

Trop. Africa and Madagascar 


COLUMB.E. 

COLUMBIDJE. 




231. Treron 

« 

Africa and liladaga.scar 

Oriental 

232. Alectraaias ... I 

1 

5 - 

Madagascar and Masc. Ids. (exti t 
in Mauritius and Rodriguez) 


233. Columba 

> 12 ' 

Africa anil Mailagriscar 

Palmarctic, Oriental 

234. (Ena 

1 

Tro]dcal and 8. Afiica 


235. Turtur ! 

10 

. Africa, Madomiscur, Cunioro oni. 

1 Seycbcllc Iriands 

Palmorctic, Oriental 

236. Aplopelia 

4 

• Abyrania, S. Africa and AVebt 
African Islands 


237. ChalcopcUa ... 

3 

Tro]»ical and 8. Africa 


Dididae (extinct) 


1 lilascaTOiic Iblauds 

1 


238. Didus 

GALLIN.E. 

5 


PTEROin.lLi.V. 


1 

. Africa and Madagascar 


239. Pterocles ... ^ 

9 

1 

S. Puliearctic, Indian 

Tetkaonidae. ^ 


1 

West Africa 1 


240. PUlopachus ... 

1 


241. Fnincolinub ... 

30 

Africa and lilodogascar 

8. Paliearctic, Indian 

242. Peliperdix ... 

1 

West Africa 


248. Margaroperdix 

1 

Madagaacar 

Pubvar., Orient., Austral.. 

244. Goturnix 

2 

Tropical and S. Africa 

(Caccabia 

1 

Abyssinia) 

Palwarctie gi*niis 

PUASIANIDAB. 




245. PhaMus 

1 

AVest Africa 
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Older, Fkmny.Mid 
Oenm. 

S4e. AffOadet ... 1 

247. AajflHim ... 1 

248. Numida ... 9 


TuBNionuB. 

249. Taniix 4 

260. OffyaBOat ... 1 

AOCIFITRES. 

YULTUBinA. 

251. Gyps 2 

252. Pi^of^yps ... 1 

258. Otogyps 1 

254. LopEogypB ... 1 

255. ISetn^maa ... 2 


Falconii}& 

256. Payboroidea ... 2 

267. CircDB 4 

26& ... 1 

259. Melierax ... 6 

260. Astnr 5 

261. Hiaoides 1 

262. EfUriorMa ... 1 

268. Accipiter ... 8 

26A Bateo 5 

266. Gyp^tns ... 1 

266. Aqnila 6 

267. Nwtns 1 

268. SpuaStos ... 8 

269. Lopkoedm ... 1 

270. AatuHiada ... 1 

271. Dryidrianhia 1 

272. CiraietiiB ... 5 

278. Butastnr ... 1 

27A HMatawa ... 2 

275. UaliflBetos ... 2 

276. 1 

277. SlanMdaa ... ^ 1 

278. MilviiB 1 

279. ISamis 1 

280. HaduBThamphiis 1 

281. Perais 1 

282. Boa 8 

<288. Polidiieiaz ... 1 

284. Faleo 4 

286b Oerchiieii ... 8 

SKBnHTABllDA 

286. SerpaiiaHita ... 1 


lUiigB within the Region. Range bayond the Region. 


West Africa 
West Africa 

Africa to Natal and Madagascar 


S. Africa and Madagascar Paltearc. .Orient. AuatrL 
AMca 


Africa, except W. sub-region Pakearctic, Oriental 

N. EL Africa to Senegal Oriental 

N. E. and S. Africa I Pakearctic, Oriental 

N. K and S. Africa and Scncgalj 

Africa, excl. west coast j S. Palearctic, Oriental 


Africa and Madagascar 

Africa and Madagascar Almost Cosmopolite 

W. Africa 

Africa, excl. west coast 

Africa and Madagascar Almost Cosmopolite 

Mtidagascar 

Madagascar 

Africa and Madagascar Almost Cosmopolite 

Africa and Madagascar Cosmop., cxcL AnstmL 

N. £. and S. Afnca S. Palearctic 

All Africa Nearc., Palmare., Indian 

W. Africa S. Pakearctic, Oriental, 

Australia 

All Africa Neotropical, Oriental to 

N. Guinea 

All Africa 
Tropical Africa 
W. Africa 


All Africa 
N. £. Africa 
Tropical and S. Africa 
The whole region 

West and East Africa 
West and N.E Africa 
The whole region 
Africa 

S. W. Africa and Madagascar 

Sk Africa and Madagascar 

Africa and Madagamar 

East Africa 

All Africa 

The whole region 


The greater part of Africa 


Palwarctic^ Oriental 
Oriental to Now Guinea 

Cosmopolite, excl. Neo- 
tropical region 


The Eastern Hemisphere 
India to Australia 
Malacca 

Palofarctie, Oriental 
India to N. Austnlia 
Burmah 

Almost Cosmqmlite 
Almost Gosmopolite 
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Order, FBmlly, end 
Genua. 


Range vlthla the Region. 

Benge beyond the Region. 

PANDIONIDA 




287. Pandion 

1 

All Africa 

Cosmopolite 

Stiugidjb. 

288. Athene 

289. Bubo 

290. SetfUnpelia 

291. Scois 

292. Symium 

293. Asio 

294. Strix 

5 

8 

2 

3 

2 

1 

4 

Africa and Madagascar , Rodri 
quez (extinct) 

Africa and Madagascar 
\Vc6t and S. Afr^ to Zambesi 
W. and S. Africa, Madagascar, 
Comoro Islands 

Africa 

N. £. and S. Africa 

Africa and Madagascar 

Palflsarctic, Oriental, 

Australian 

Cosmopolite 

Almost Cosmopolite 

Palsearctic^ Oriental, 

American 

Cosmopolite 

Cosmopolite 

Peculiar or very Characterietie Genera of Wading or Swimming Birds. 

GBALLM. 




Ballidje. 




Fi*naiUomis ... 
Podica 

1 

West Africa 

Africa 

Burmah 

Gt vt.eolida. 




Cunorius 

8 

All Africa 

S. Europe, India 

Otididjb. 




Enpodotis ... 

IG 

All Africa 

, Indio, Australia 

Guuida 



1 

Balcarka, ... 

o 

All Africa 

1 

Ahdeida. 




BatoiticejM ... 

1 

Upper Nile 

1 

Plataleida 




Secpas 

1 

Tropical and S. Africa 


ANSERES. 




ANATIDiE. 




Thahusomis... 

1 

South Africa 


STRUTHIONE8. 

Stkuthionida. 

295. Sinahio 

2 

All Africa 

Syria 

JRnoVSlTElDJL 


(Extinct) 


296. dBpyomia ... 

8M 

Madagascar 








CHAPTER XII. 

TBE OBI£^'TAL BEGION. 

This region is of uoiui)aratively small extent, Imt it has a very 
diversified surface, and is proportionately veiy rich. The de- 
serts on the north-\rest of India arc the dehatahlc laud tliat 
separates it from the Fahearctic and Ethiopian regions. The 
great triangular plateau which forms the peninsula of India i.s 
the poorest portion of the region, owing in part to its arid climate 
and in part to its isolated position ; for there can be little doubt 
that in the later Tertiai^- period it was an island, separated by an 
arm of the sea (now fonning the valleys of the Ganges and 
Indus) from the luxuriant Himalayan and Burmese countries. 
Its soutliern extremity, with Ceylon, has a moistcr climate and 
more luxuriant vegetation, and exhibits indications of a former 
extension southwards, with a richer and more jKiculiar fauna, 
partly Malayan and partly Mascareiie in its character. The 
whole southern slopes of the Himalayas, with Burmah, Siam and 
Western China, as well as the Malay peninsula and the Indo- 
Malay islands, are almost eveiy’where covered with tropical 
forests of the most luxuriant character, which abound in varied 
and peculiar.Jbnns of vegetable and animal life. The flora and 
fauna of this extensive district aie essentially of one type 
throughout; yet it may be usefully divided into the Indo- 
Chinese and the Malayan sub-r^ons, as each possesses a 
number of peculiar or characteristic animals. The former sub- 
T^ion, besides 'having many tropical and sub-tropical types 
of its own, also possesses a large number of peculiarly modi- 
fied temperate forms on the mountain ranges of its northern 
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boundary, 'wliicli are 'wholly wanting in the Malayan sub- 
region. The Philippine islands are best classed with the Indo- 
Malay group, although they are strikingly deficient in many 
Malayan types, and exhibit an approach to the Celebesian divi- 
sion of the Austro-Malay sub-region. 

Zodogical Characten'isties oftlte- Oriental Region. — ^The Oriental 
P^oii possesses examples of 35 families of Mammalia, 71 of 
Birds, 3a of Keptiles, 9 of Amphibia, and 13 of Fresh-water 
Fishes. Of these 1 G3 families, 12 are peculiar to the region ; 
namely, Tarsiidie, Galeopithecidse, and Tupaiidte among ^fam- 
inalia, while .^luruhc, though confined to the higher Himalayas, 
may perhaps 'with more justice be claimed by the Palaearctic re- 
gion ; Liotrichidse, Phyllomithidae, and Euryleemidse among birds; 
Xenopeltido: (extending, however, to Celebes), Uropeltidse, and 
Acrochordidie among reptiles ; Luciocephalidse, Ophiocephalidse 
and Mastacem1)elidic among frcsh-w'atcr fishes. A number of 
other families are abundant, and characteristic of the region ; and 
it possesses many peculiar and characteristic genera, which must 
be referred to somewhat more in detail 

Mammalia. — Tlie Oriental region is rich in quadrumana, and 
is especially remarkable for its orang-utans and long-armed apes 
(Simia, Hyldbates, and Siamanga) ; its abundance of monkeys 
of the genera Prcsbgtcs and Macacvs ; its extraordinary long-nosed 
monkey (Pivdit/tes nasalis) ; its Lemurid^e [Ngcticebus and Loris ) ; 
and its curious genus Tarsius, forming a distinct family of 
lemurs. All these quadrumanous genera are confined to it, 
except Tanins which extends as far as Celebes. It pos- 
sesses more than 30 genera of bats, which are enumerated in 
the lists given at the end of this cliapter. In Insectivora it is 
veiy* rich, and possesses several remarkable forms, such as the 
flying lemur (QaJeopWuais) ; the squirrel-like Tupaiidse consisting 
of three genera ; and the curious Gymnura allied to the hedge- 
hogs. In Carnivora, it is especially rich in many forms of civets 
(Viverridse), possessing 10 peculiar genera, among which Rria- 
nodon and CynogaU are remarkable; numerous Mustelidse, of 
w'hich Qymnopus, Mydavs, Aonyx and Helictis are the most con- 
spicuous ; JElnrns, a curious animal, cat-like in appearance but 
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more allied to the bears, forming a distinct family of Camivora, 
and confined to the high forest-districts of the Eastern Hima- 
layas and East Thibet ; Mdurtm and HdcurdM, peculiar forms of 
bears ; Flatanista, a dolphin peculiar to the Gkmgcs and Indus. 
Among Euminants it has the beautiful cherrotain, forming 
the genus Tragvlus in the family Tragulidoe ; with one peculiar 
genus and three peculiar sub-genera of true deer. The Antilo- 
pinse and Captinse are few, confined to limited districts and not 
characteristic of the region ; but there are everywhere wild cattle 
of the genera Bibos and Bubcdus, which, with species of BhiiMcrros 
and Eltphas, form a prominent feature in the fauna. The Bodents 
are less developed than in the Ethiopian region, hut several forms 
of squirrels everywhere abound, together \vith some species of 
porcupine ; and the Edentata are represented by the scaly manis. 

Bwds. — ^The families and genera of birds which give a cha- 
racter to Oriental lands, are so numerous and varied, that we 
can here only notice the more prominent and more remarkabla 
The Timalii^, represented by the babblers (Gamdaz, Fbmator- 
kintu, Timalia, &c.), are almost everywhere to be met with, and 
no less than 21 genera are peculiar to the region ; the elegant 
fork-tailed Eniewrus and rich blue Myuphonus, though com- 
paratively scarce, are diaracteristic of the Mala 3 mn and Indo- 
Chinese faunas; the elegant little "hiU-tits” (Liotrichidse) 
abound in the same part of the region ; the green bulbuls (Fhyl- 
lomii) are found everywhere ; as are various forms of Fyenono- 
tidss, the black and crimson " minivets " {Berieroeotus), and the 
^ossy "king-crows ” (2>»en<nu) ; Urocissa, Bhlyloj^aa and Dm- 
iroeitta ate some of the interesting and characteristic forms 
of the crow fsunily ; sun-birds (Netariniidse) of at least three 
genera ate found throughout the region, as are the heantiful little 
flower-peckers (DicssidsB), and some peculiar forms of weaver- 
buds {Ploeeus and Mwn/uiy Of the starling fiunily, the most 
oonspicnous are the glossy mynahs (Eviabei). T^ swallow- 
dirikes (Artomus) are very peculiar, as are the exquisitely 
cdonred pittas (Pittidm), and the gaudy broad-bills (Euiy- 
ImmidsB). Leaving the true Fassetes, we find woodpeckers, 
baibets, and cuckoos everywhere, often of peculiar and re- 
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markable forms; among the bee-eaters yre have the exquisite 
Nyetiomia with its pendent neck-plumes of blue or scarlet; 
brilliant kingfishers and strangely formed hombills abound 
everywhere ; while brown-backed trogons with red and orange 
breasts, though far less frequent, are equally a feature of the 
Ornithology. Kext we have the frog-mouthed goatsuckers {Bai- 
irtuhosUmui^, and the whiskered swifts (2>emdroe&eZ«2o»), both 
wide-spread, remarkable, and characteristic groups of the Oriental 
region. Coming to the parrot tribe, we have only the long-tailed 
Paheomis and the exquisite little Loriewlits, as characteristic 
genera. We now come to the pigeons, among which the fniit- 
eating genera Treron and Carpophaga are the most conspicuous. 
The gallinaceous birds offer us some graud forms, such as 
the peacocks (Pavo) ; the aigus pheasants (Aryttaiarvus) ; the fire- 
backed pheasants (Pupdocamva) ; and the jungle-fowl {OaUua), all 
strikingly characteristic ; and with these we may dose our dretch, 
since the birds of prey and the two Orders comprising the 
waders and swimmers offer nothing sufficiently remarkable to 
be worthy of enumeration here. 

BeptUea . — Only the more abundant and characteristic groups 
will hero be noticed. In the serpent tribe, the Oligodontidse, 
a small family of ground-snakes; the Homalopsidie, or fresh- 
vrater snakes ; the Dendrophidee, or tree-snakes ; the Dryiophidse, 
or whip-snakes; the Dipsadidte, or nocturnal tree-snakes; the 
Lycodontidae or fanged ground-snakes ; the Fythonidse, or rock- 
snakes ; the Elapidie, or venomous colubrine snakes (induding 
the " cobras ”) ; and the Crotalidse, or pit-vipers, are aU abundant 
and characteristic, ranging over nearly the whole r^on, and pre- 
senting a great variety of genera and spedes. Among lizards, the 
VaranidsB or wateivlizards ; the Scinddee or “ sdnks ; ” the Oecko- 
tidse, or geckoes ; and the Agamidte, or eastern iguanas ; are the 
most universal and diaracteristic groups. Among crocodiles the 
genus Croeod/Uva is widdy spread, Oavialia being characteristic 
of the Ghmges. Among Chdonia, or dudded reptiles, forms of 
fresh-water Testudinida and Trionydudm (soft tortoises) are 
tolerably abundant 

— ^The only abundant and characteristic groups of 
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this class are toads of the family Engystomidse ; tree-frogs of 
the fiainily Polypedatidte ; and several genera of true fr(^, 
Banidse. 

FreA-water Fishes . — ^The more remarkable and characteristic 
fishes inhabiting the fresh waters of the Oriental region belong 
to the following families: Nandidse, Labyiinthici, Ophiocephalidse, 
Siluridse, and Cyprinidse ; the last being specially abundant. 

The sketch here very briefly given, must be supplemented 
an examin ation of the tables of distribution of the genera of all 
the Mammalia and Birds inhabiting the r^ion. AVe will now 
briefly summarize the results. 

Summary of the Oriental Vertehrata . — ^The Oriental region 
possesses examples of 163 families of Vertehrata of which 12 
are peculiar, a proportion of a little more than one-fourteenth 
of the whole. 

Out of 118 genera of Mammalia 54 seem to be peculiar to 
the r^on, equal to a proportion of ^ or a little less than half. 
Of Land-Birds there are 342 genera of which 165 are peculiar, 
bringing the proportion very close to a half. 

In the Ethiopian region the proportion of peculiar forms 
both of Mammalia and Birds is greater ; a fact which is not 
surprising when we consider the long continued isolation of the 
latter region — an isolation which is even now very complete, 
owing to the vast extent of deserts intervening between it and 
the Falsearctic region ; while the Oriental and Paleearctic were, 
during much of the Tertiary epoch, hardly separable. 

Insects. 

Lepid<qpUra.—'^e can only glance hastily at the more pro- 
minent features of the wonderfully rich and varied butterfly- 
fauna of the Oriental region. In the first family Danaidse, the 
genera Datuiis and Fupteea are everywhere abundant, and the 
latter especially forms a conspicuous feature in the entomo- 
logical aspect of the country; the large "spectre-butterflies” 
{HesUa) are equally characteristic of the Malayan sub-r^on. 
Saibyndsa, though abundant are not very remarkable, DAis, 
MdanUis, Myealetu, and Ypthima being the most characteristic 
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genera. Moiphidss are well represented by the genera Aina- 
ihuaia, Zeuxidia, Discophora, and Thaumantis, some of the 
species of which almost equal the grand South American 
Morphos. The Nymphalidte furnish us with a host of charac- 
teristic genera, among the most remarkable of which are, 
Terinos, Adolias, Cethogia, Cifrestis, LimenUis, and KympTudis, 
all abounding in beautiful speciea Among the Lycsenidm are 
a number of fine groups, among which wc may mention Ilerda, 
Myrina, Deudoryx, Aphneug, lolaug, and Amhlypodia, as charac- 
teristic examples. The rieridm furnish many fine forms, such 
as Thyea, Iphias, TJustias, Eronia, Priontrix, and Dercas, the last 
two being peculiar. The Papilionidse are unsurpassed in the 
world, presenting such giand genera as TeiTtopalpus and Bhu- 
tanUis; the yellow-marked Omithopt&roe ; the superb “Brookiana;” 
the el^nt Leptocerrm; and Papilios of the “Coon,” "Philo- 
xenus,” “ klemnon,” “ Protenor,” and especially the * green-and- 
gold-ilasted ’ “Paris” groups. 

Tlie Moths call for no special observations, except to notice 
the existence in Northern India of a number of forms which 
resemble in a striking manner some of the most remarkable 
of the above mentioned groups of the genus PapUio, espe- 
cially the " Protenor ” group, which there is reason to believe is 
protected by a peculiar smdl or taste like the Hdiconias and 
Danaidse. 

Coleoptera . — ^Tlie most characteristic Oriental form of the 
Cicindelidffi or tiger beetles, is undoubtedly the elegant genus 
Collyris, which is found over tlie whole r^on and is almost 
confined to it. Less abundant, but equally characteristic, is the 
wingless ant-like Tricimdyla. Two small genera Aptereesaa and 
Bromieidia are confined to the Indian Peninsula, while Therates 
only occurs in the Malayan sub-region. 

The Carabidee, or ground carnivorous beetles, are so numerous 
that we can only notice a few of the more remarkable and 
characteristic forms. The wonderful Mdrmolyee of the Indo- 
Malay sub-region, stands pre-eminent for singularity in the 
entire family. Thynopttrus, Orih^onius, Catascopus, and Peri- 
eattus are very characteristic forms, as well as PUmda and 
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J)ittrigua, the latter having a single q)eeie8 in Madagascar. 
Hieie are 80 genera of this family peculiar to the xe^n, 10 
of which have only been found in CS^lon. 

Among the Locanida, or stag-beeties; Lucamm, Odontotabris, 
and CladognaOau ate the most chaiacteiistio finms. Sixteen 
genera inhabit the region, oi which 7 are altogether peculiar, 
while three others only extend eastward to the Austro-Malayan 
sub-region. 

The beautiful Cetoniida, or rose-chafers, ate well represented 
by Shomiorhina, Heterorkina, Clintaria, MaeronatOt Ayesfroto, 
Ohaleathea and many fine species of CdoMo. There axe 17 
peculiar genera, of which MyUmaies, Phadimm, JNeetrme, and 
Bhagopteryx, are Malayan ; while Naryeius, Clerota, BomJbodea, 
and Cfhilchba are Indiim 

In Bnprestida — those elongate metallio-oobuxed beetles whose 
elytra ate used as ornaments in many parts of the world — ^this 
region stands pre-eminent^ in its gigantic Gatoxantha, its fine 
ChrytodhrocL, its Indian Stemoeerct, its Malayan Ckaletphara 
and Bdianata, as well as many other beautiful forms. It 
possesses 41 genera, of which 14 axe peculiar to it, the rest 
being generally of wide range or common to the Ethiopian and 
Australian r^ons. 

In the extensive and degant group of Longicoms, the Oriental 
region is only inferior to the Neotropical. It possesses 360 
genera, 25 of whidi are Frionide, 117 Cerambicidte, and 218 
Lamiidse; — about 70 per cent of the whole being peculiar. 
The most characteristic genera are Bhaj^/UUpodus and jSgoaonut 
among Frionidse ; Neoeanmdiyx, EwytarOmm, Paekyferia, Aero- 
eyrta, Td/rammjotm, Chloridohm, a^ PoiyzoMU among Ceram- 
l^cidte; and CkdoiAema, Ekytidephora, Batoeera, AyekutOf and 
Astathes among lATniidiw 

Of remarkable forms in other families, we may mention the 
gigsntic lunned Ohaieoeoma among Scarabende; the metallic 
Oamputtemm among Elaterida ; the handsome hut anomalous 
Tri^enotoma forming a distinet ftmily; the gorgeous Paehiy- 
rhynehi of Ihe Flulij^nne Islands among Cnronlionida; Biunu 
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among BrenUiidiC ; with an immense number and variety of 
Anthotribidse, Heteromera, hlalacoderma, and Phytophaga. 

The Oriental Sub-regions. 

The four sub-regions into which we have divided the Oriental 
r^on, are very unequal iu extent, and perhaps more so in 
productiveness, but they each liave well-marked special feature.^, 
and serve well to exhibit the main zoological characteristics of 
the region. As they are all tolerably well defined and their 
faunas comparatively well-known, their characteristics will be 
given with rather more than usual detail. 

I. Hindoslan, or Indian Stib-region. 

This includes the whole peninsula of India from the foot of tlie 
Himalayas on tlie north to somewhere near Seringapatam on tlie 
soul]., vhe boundary of the Ceylonese sub-region being unsettled. 
The deltas of the Ganges and Brahmaputra mark its eastern 
limits, and it probably reaches to about Cashmere in the nortli- 
west, and perhaps to the valley of the Indus furtlier south ; but 
the great desert tract to the east of the Indus forms a transition 
to the south Pahnarctic sub-region. Perhaps on the whole the 
Indus may be taken as a convenient boundary. Many Indian 
uatm-alists, especially Mr. Blyth and Mr. Blanford, are impressed 
with tlie relations of the greater part of this sub-region to the 
Etliiopian region, and have proposed to divide it into sev'eral 
zoological districts dependent on difierences of climate and vege- 
tation, and characterized by possessii^ faunas more or less allied 
either to the Himalaysm or the Ethiopian type. But these sub- 
divisions appear far too complex to be useful to the general stu- 
dent, and even were they proved to be natural, would be beyond 
the scope of Hiis work. I agree, however, with Mr. Elwes iu 
tbinkitig that they really belong to local rather than to geo- 
graphical distribution, and confoimd "station” with "habitat” 
Wherever there is a marked diversity of surface and v^tation 
the productions of a country will correspondingly differ; the 
groups peculiar to forests, for example, will be absent from open 
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plains or arid deserts. It liappens that the three great Old 
World regions are separated from each other by a debatable land 
which is chiefly of a desert character ; hence we must expect to 
And a resemblance between the inhabitants of such districts in 
each region. We also find a great resemblance between the aquatic 
birds of the three regions ; and as we generally give little weight 
to these in our estimate of the degree of alfiiiity of the faunas of 
diflerent countries, so we should not count the desei*t fauna as of 
equal weight with the more restricted and peculiar tyjies wliich 
are found in the fertile tracts, — ^in the mountains and valleys, and 
especially in the primeval forests. The supposed prei)ondernnce 
of exclusively Ethiopian groups of llilaminalia and Bii'ds in this 
sub-region, deser^'es however a close examination, in older to 
ascertain how' far the facts really warrant such an opinion. 

Mammalia , — ^Tlie following list of the more important genera 
of Mammalia which lunge over the larger pait of this sub-region 
will enable naturalists to form an independent judgment as to 
the preponderance of Ethiopian, or of Oriental and rala*arctic 
types, in this, the most impoilant of all the classes of animals 
for geographical distribution. 


Range of tue Geszra of Maumaua which Inhabit the .Sub-region 

OF Hindustan. 


1. Presbj^es 

2. Mneaens 

3. Erinaceus 

4. Sorex ... 

5. Felis ... 

G. Cyoa4iirus 

7. Viverra 

8. Viverriciila 

9. Pandoxurus 

10. Herpestea 

11. Ciiiojjfalc 

12. Tieniogale 

13. Hyafna 

14. Cants ... 
l.*>. Cuon ... 

IG. Yulies 
17. Lutra ... 

JH. Mellivor.i 
J9. Melursus 

20. Siis 

21. Triiaiiliis 


Oriental only. 

Oriental only. 

Pahearctic ^cuii.s. 

Widely distributed. 

Almost Cusiiiopiilitsiii. 

Ethiopian and »S. P«du*nrctic. 

Ethiopian and Oriental to Ciiina and Malaya. 
Oriental only. 

Oriental only. 

Ethiopian, 8. Puhearctic, and Oriental to Malaya. 
Ethiopian, Oriental to Cambodja. 

Oriental. 

Palacarctic and Ethiopian (a Paltearctic species.) 
Paliearctic and Oriental to Malaya. 

Oriental to Malaya. 

Very wide range. 

Oriental and Paisearctic. 

Ethiopian. 

Oriental only; family not Ethiimian. 

Palacarctic and Oriental, not Ethiopian. 

Oriental. 
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22. Cerviis 

23. CervuluB 

24. Bibos 

25. Portax 
2(). Gazella 

27. Antilopc 

28. Tetraceros 

29. Elephas 

30. Mils 

31. Platacnnthoiiiys 

32. Meriones 

33. SpalacoTnys ... 

34. Kciiinis 

35. Pteroinys 

36. Hystrix 

37. Lopus 

38. Maois 


Oriental and Padieaictic ; family not EtbiopLin. 
Oriental ; family not Ethiopian. 

Palaearctic and Oriental. 

Oriental. 

Paliearctic and Ethiopian. 

OrientaL 

Oriental. 

Oriental speciea. 

Casmopolite iiearh'. 

Oriental. 

Very wide range. 

Oriental. 

Almost Cosmopolite. 

Pahearctic and Oriental to China and Malaya. 
Wide Riiige. 

Wide range. 

Ethiopian and Orientid to Malaya. 


Out of the above 38 genera, 8 have so wide a distribution as 
to give no special geogriijDhical indications. Of the remaining 30, 
whose geographical position we have noted, 14 are Oriental only ; 
5 h<t\e as much right to be considered Oriental as Ethiopian, 
extending as they do over the greater part of the Oriental 
region ; 2 (the hya*na and gazelle) show Pala^arctic rather than 
Ethiopian affinity ; 7 are Palsearctic and Oriental but not Ethio- 
pian ; and only 2 {Cyruvlurm and Mellivora) can be considered 
as especially Ethiopian. We must also give due Aveight to the 
fact that we have here Ursidie and Cervidre, two families entirely 
absent from the Ethiopian region, and we shall then be forced 
to conclude that the affinities of the Indian peninsula are not 
only clearly Oriental, but that the Ethiopian element is really 
present in a far less degree than the Palsearctic. 

5/rrfo. — The naturalists who have adopted the "Ethiopian 
theory ” of the fauna of Hiiidostan, have always supported their 
views by an appeal to the class of birds ; maintaining, that not 
only are almost all the characteristic Himalayan and Malayan 
genera absent, but that their place is to a great extent supplied 
by others which are characteristic of the Ethiopian region. After 
a careful examination of the subject, Mr. Elwes, in a paper read 
before the Zoological Society (June 1873) came to the conclu- 
sion, that this view was an erroneous one, founded on the fact 
that the birds of the plains are the more abundant and mure 
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open to observation; and that these are often of wide-spread 
types, and some few almost exclusively African. The facts he 
adduced do not, however, seem to have satisfied the objectors ; 
and as the subject is an important one, I will here give lists 
of all the genera of Passeres, Picariie, Psittaci, Oolumbie, and 
Gallime, wUch inhabit the sub-r^on, leaving out those wliicli 
only just enter within its boundaries from adjacent sub-regions. 
These are arranged under four heads: — 1. Oriental genera; which 
are either wholly confined to, or strikingly prevalent in, the 
Oriental region beyond the limits of the Indian peninsula, li. 
Genera of Wide Eange ; w'hich ore fully as much entitled to be 
considered Oriental or Paliearctic as Ethiopian, and cannot be 
held to prove any Ethiopian affinity. 3. Palsearctic genera ; 
which are altogether or almost absent from the Etliiopian region. 
4. Ethiopian genera ; winch are confined to, or very prevalent 
in, the Etliiopian region, Arhence they extend into the Indian 
peninsula but not over the whole Oriental region. The last are 
the only ones which can be fairly balanced against those of the 
first list, m order to determine the character of the fauna. 

1. Omental Gexemv in Central Inolv. 

Geociehla, Ortiiotomus, Frinia, Megaluvtts, Abroniis, Laroi- 
cora, Cojasychiis, Kittncinda, Pomutorhinus, Mulaeucercus, Cfuittir- 
rJiaa, Layardia, Oarrulax, Trodiaiopteron, Pellomeum, Dmiietia, 
Pyetoris, Aleippe, Myxophonua, SUta, Dendrophila, Phyllomis, 
lorn, nypsipetea, Perwrocotxa, Uraxusalxis, Volvoeivora, Chibia, 
Cliaptia, Irena, Erythrostema, Semipxis, Hemichdidon, Xiltam, 
Cyornis, Eumyias, HypoUiymis, Myialettes, Tephrodorais, Deadro- 
eUta, Araxhnechthra, NeUarophUa,Arachn(dhera, Dicceum, Pipri- 
aowM, Munia, Evtlabea, Pador,Acrid(dheres, Stxirnia, Stumopastor, 
Artamiis, Xemorieola, Pitta, YuTxgipiexis, Chrysoeolaptes, Hemi- 
dretis, Qeeinus, MxiUeripietu, Braehyptemna, Tiga, Mieroptemxis, 
MegaUema, Xantliokcma, Rhopodytes, TaecoeoxM, SurniexUus, 
ffieroeoeeyx, Endynamnis, Nyetiomia, Harpadea, Pdargopaia, 
Ceyx, Hydrocma, Maniceroa, Satraekoatomua, Jkndroehdidon, 
CoUoealia, PalcBomia, Treron, Carpophaga, Chakoj^iapa, Orty- 
gomia, Ptrdix, Puvo, Oallva, Qalloperdix ; — 87 genera; and 
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one peculiar genus, SaJpomis, whose affinities are I’alsearctic cr 
Oriental 

2. Geneva of Wide II.vnge occurbing in Central India. 

Tardus, Montieola, Drynueea, Cisticola, AcroeepJialus, Phylh- 
$ropu8, Pratirucla, Pants, Pycnonohis, Criniger, Oriolns, Dierurus, 
2'i‘hitrea, Lanivs, Conitis, ZofAf.rops, Himndo, Cotyls, Passer, 
Ploceus, Edrilda, Ahmda, Calandrella, Mirafra, Aniinomanes, 
MidacUla, Anthvs, Pietis, Yunx, Crntropus, Cueuhis, Chrysoecocyx, 
Coccysfes, Coracias, Purystemtns, Ma'ops, Aleedo, Ceryh, Halcyon, 
Vpupa, CaprimuIgus,Cypselus, Chastvra, Colnmhri,Turtur,Pteroeles, 
Coturnix, Tnrnix ; — 48 genera. 

3. Pal-earctig Genera ooccrving in Central India. 

Hypolais, Sylvia, Cumica, Gyanernla, Calliope, Chelidon, Eu- 
spun., Emheriza, Galcriia, Caldbates, Corydalla ; — 11 genera. 

4. ETiiioriAN Genera occrRviNG in Central India. 

Thnmnobia, PyrrhiUauda, Ptcroeles, Francolinus ; — 4 genera. 

A consideration of the above lists shows us, that the Hindustan 
sub-region is by no means so poor in forms of bird-life as is 
generally supposed (and as I had myself anticipated, it would 
prove to be), possessing, as it does, 151 genera of land-birds, 
without counting the Accipitres. It must also set at rest the 
question of tlie zoological affinities of the district, since a pre- 
ponderance of 88 genera, against 4, cannot be held to be insuffi- 
cient, and cannot be materially altered by any corrections in 
details that may be proposed or substantiated. Even of these 
four, only the first two are exclusively Ethiopian, Ptcroeles and 
Francolinus both being Paltearctic also. It is a question, indeed, 
whether anywhere in the world an outlying sub-region can 
be found, exhibiting less zoological affinity for the adjacent 
regions ; and we have here a striking illustration of the necessity 
of deciding all such cases, not by examples, which may be so 
chosen as to support any view, but by carefully weighing and 
contrasting the whole of the facts on which the solution of the 
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problem admittedly depends. It will, perliajis, be said that a 
^reat many of the 88 genera above given are very scarce and veiy 
local ; bnt this is certainly not the case with the majority of them ; 
and even where it is so, tliat does not in any degree affi.'ct their 
value as indicating zoo-geogmphical afiinitie.s. It is the pre- 
sence of a type in a region, not its abundance or scarcity, that is 
the important fact ; and when w'e have to do, a.<« we have here, 
with many groups whose habits and mode of life necessarily 
seclude them from observation, their su]>po8ed scarcity may not 
even be a fact. 

Septiks and Amphibia . — Ileptiles entirely agree with Hlam- 
raulia and Birds in the main features of their distribution. 
Out of 17 families of snakes inhabiting Hindostan, 1C range 
OA'CT the greater part of the entire region, and only two can 
be supposed to show any Ethiopian atlinit}’. Tiicse are the 
I'sammoidiida? and Eiycido?, both desert-haunting gr(mp.s, and 
almost as much South Palffarctic as African, llie genus Tro- 
pidocoeri/x is peculiar to the sub-region, and Aspulura, Passerita 
and Cynophis to the peninsula and Ceylon ; while a huge numlier 
of the most characteristic genera, as Dipsos, Simotes, Bnnyarus, 
Kajn, Trimeresurvs, Lycodon and Python, are characteristically 
Oriental. 

Of the six families of lizards all have a wide range Tlie 
genera Pentadactyl ns, Gecko, Enhlrpharis, and Zbvrro, are 

characteristically or wholly Oriental; Ophiops and Uromnstix 
arc Palairarctic ; while Chamedeon is the solitary case of decided 
Ethiopian affinity. 

Of the Amphibia not a single family exhibits .special Ethiopian 
affinities. 

” 11. Sub-region of Ceylon and Sovih-Indin. 

The Island of Ceylon is characterised by such striking pecu- 
liarities in its animal productions, as to render necessary its 
separation from the jNsninsula of India as a sub-region ; but it 
is found that most of these special features extend to the Neil- 
gherries and the whole southern mountainous portion of India, 
and that the two must be united in any zoo-geographical pro- 
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vince. Tlic main featnirs of this division aie, — the appearance 
of numerous animals allied to forms only found again in the 
Himalayas or in the Malaj'nn sub-region, the possession of 
several peculiar generic types, and an unusual numljer of 
peculiar s]>ecies. 

Mammal id . — Among ]llnmmalin the most remarkable form 
is Lorix, a genu.s of Ijeinurs altogether peculiar to the sub- 
region; several ]ieeuliar monkeys of the genus Fret^yfes; the 
Malayan genus Tdjwia; and ridtaeunthomys, a peculiar genus 
of IMuridii'. 

Itirds . — ^Among birds it has Orltromcla, a peculiar genus of 
flycatchers ; Fhfl’mcophaex (Cuculidu*) and Drymocatnidiiix (Tima- 
liida*), both ^lalayan forms; a species of Myiojihomis whose 
neare.st allj' is in Java; Troehahptcron, Brnchyidery?', Bueerox 
and Lorkidux, which are only found elsewhere in the Himalaj'as 
and IVIalaynna. It also possesses about 80 peculiar species of 
luids, including a large jungle fowl, one owl and two hornbUls. 

Beptiles . — It is however by its Iteptilcs, even more than by its 
higher vertebmtes, that this sub-region is clearly chameterised. 
Among snakes it possesses an entire family, Vropeltidic, consisting 
of r» genera and 18 .species altogether coutined to it , — Rhinoplm 
and Uroprltis in Ceylon, Silyhara, Phrturm and McIanopJiidiuni 
ill Southern India, four other genera of snakes, MaploecrcHS, 
Cercaspis, Peliujiflor, and llypnale are also peculiar; Chersydnis 
is only found elsewhere in Malaya ; wliile AxpUlura, Poiscrita, 
and Cynophix, only extend to Ilindostan ; species of Eryx:, Echis, 
and Psawviophis show an ailinity with Ethiopian and Paha^arctic 
forms. Among lizards several genera of Agamida: are peculiar, 
such as Otocryptis, Lyrieoephalm, Ceratophora, Cophotis, Sedea, 
Sitam and C%irasia. In the family Acontiadm, Nesaia is 
peculiar to Ceylon, while a species of the African genus Aeontias 
shows an affinity for tlie Ethiopian region. 

Amjdiibia . — lire genera of Amphibians that occur here are 
generally of wide range, but Mannephrys, HapUdxiiraelms, 
and Cacoptta are confined to the sub-region; while Megalo- 
phrys is Malayan, and the species found in Ceylon also inluibit 
Java. 
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Insects. — The insects of Ceylon also furnish some curious 
examples of its distinctness from Hindostan, and its afliuity \rith 
Malaya. Among its butterflies ire find PapUio Jopkon, clo.sely 
allied to P. antiplius of Malaya. The remarkable genus Hcstia, so 
characteristic of the Itlalay archipelago, only occurs elsewhere on 
the mountains of Ceylon ; while its Cynthia and Parthenos are 
closely allied to, if not identical with, Malayan species. Among 
Coleoptera we have yet more striking examples. The highly cha- 
racteristic Malayan genus Trieondyta is represented in Ceylon by 
no less than 10 species ; and among Longicoms we find the genci'a 
Tetraommatus, Thranivs, Cneia, Praonetha, Ropica, and Seri.ria, 
all exclusively Malayan or only just entering the Iiido-Cliine.se 
peninsula, yet all represtmted in Ceylon, while not a single 
species occurs in any part ot India or the Himalayas. 

The Past History of Ceylon and Sovth-India as indicated hy its 
Fauna. — In our account of the Ethiopian region we have already 
had occasion to refer to an ancient connection Itetween this sub- 
region and Madagascar, in order to explain the distribution of 
the Lemurinc type, and some other curious affinities between the 
two countries. This view is supported by the geologv* of India, 
which shows us Ceylon and South India consisting mainly of 
granitic and old metamorphic rocks, while the greater part of the 
peninsula, forming our first sub-region, is of tertiary formation, 
with a few isolated patches of secondaiy rocks. It is evident 
therefore, that during much of the tertiary period, Ceylon and 
South India were bounded on the north by a considerable extent 
of sea, and proliably formed part of an extensive southern con- 
tinent or great island. Tlie very numerous and remarkable cases 
of affinity with Malaya, require however some closer approxima- 
tion to thefe islands, which probably occurred at a later period. 
When, still later, the great plains and table-lands of Hindostan 
were formed, and a permanent land communication effected writh 
Ihe rich and highly developed Himalo-Chinese fauna, a rapid im- 
' migration of new types took place, and many of the less specia- 
lised forms of mammalia and birds (particularly those of ancient 
Ethiopian type) bqcame extinct. Among reptiles and insects the 
competition was less severe, or the older forms were too well 
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adapted to local conditions to lie expelled ; so that it is among 
these groups alone that we find any considerable nnmber, of what 
are probably the remains of the ancient fauna of a now sub- 
merged soirtbcm continent. 

III. Hiiuahiynn or Indo-Chinese Svh-region. 

Tliis, which is probabl}' the richest of all the sub-regions, and 
perhaps one of the richest of all tracts of equal extent on the 
face of the glolie, is essentially a forest-covered, mountainous 
country, mostly within the tropics, hut on its northern margin 
extending some degrees beyond it, and rising in a continuous 
inonntain range till it meets and intercalates with the Man- 
churian sub-division of the Pahearctic region. The peculiar 
mammalia, birds and insects of this sub-region begin to appear 
at the ver)' foot of the Himalayas, hut Dr. Gunther has shown 
that many of the reptiles characteristic of the plains of India 
are found to a height of from 2,000 to 4,000 feet. 

In Sikhim, which may l)e. taken ns a typical example of the 
Himalayan portion of the sub-region, it seems to extend to an 
altitude of little less than 1 0,000 feet, that lining the limit of the 
characteristic Timnliidse or babbling thrushes ; while the equally 
characteristic Pycnonotidm, or bulbuls, and Treronidm, or thick- 
billed fmit-pigeons, do not, according to Mr. Blanford, reach 
quite so high. 'We may perhaps take 9,000 feet as a good 
n}>prnximation over a large part of the Himalayan range; but 
it is evidently not possible to define the line with any great 
precision. Westward, the sub-region extends in diminishing 
breadth, till it terminates in or near Cashmere, where the fauna 
of the plains of India almost meets that of tlie Paliearctic 
region, at a moderate elevation. Eastward, it reaches into East 
Thiliet and North-west China, where P&re David has found a 
large number of the peculiar types of the Eastern Himalayas. A 
fauna, in general features identical, extends over Bnrmah and 
Siam to South China; mingling with the Palsearctic fauna in 
the mountains soutli of the Yang-tse-kiang river, and with 
that of Indo-Malaya in Tenasserim, and to a lesser extent in 
Southern Siam and Cochin China. 
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Zoological Cliaraeteristies of ihe Himalayan Snb-rrgion . — 
Taking this sub-region as a whole, we find it to he clutrac- 
terised hy 3 genera of mammalia (unthont counting Imts), and 
44 genera of land-birds, w^hich are altogetlicr peculiai’ to it; 
and by 13 genera of mammalia and 36 of hinls, which it 
possesses in common with the Malayan snlt-i-egiou ; and 
besides these it has almost all the genera before enniuerated 
as “ Oriental,” and several others of wide range, more especially 
a number of Palaearetic genera which ap]»ear in the higher 
Himalayas. The names of the more characteristic genera are 
as follows: — 

Pectuae Himalo-Ciiixese Gent-ea. 

I^Iammalia. — Una, ArcUmyr, ^'Elnrus. 

Birds. — Suya, Horites, Cliannarrhoniis, Tarsiyce, Orcicnla, 
Aeanihoptila, Grammaioptila, Tm-Jialoptrron, Actinodiira, Sihia, 
Snthom, Pararlacornis, ChJciiasinis, Testa, Jliutator, HJyithaliicits, 
Cephalojyyrus, Lirlhrir, Siva, Minla, Proptn'us, Cvtia, Yuhina, 
Myzomis, Erpornis, Hemievs, Chihia, Miltara, Avfhijirs, 
Chclidorhyn.v, UroriMi, Pachyglos>ta , Hrfrrara, Ho'htatmpisn, 
Ampelireps, Saroglossa, Pxnrisu/miis, Scrifophus, Viria, Jfynjvnis, 
Gicinulus, Aceros, Ceriornis. 

Gexera commox to the HiMALo-('nL\E.sE Axn Mala VAX 
SUB-I!E«:iOXS. 

Mammalia. — ITyloltates, Xyetirehvs, Vivcrrirnla, Prionotlan, 
ArctUis, Paguma, Arclogafc, Cuo», Gymnnpws, Aoayx, Ilelirtis, 
Rhitmeros, Nemorhedns, Rhizomys. 

Birds. — Oreocincla, Kotndela, Janthociacla, Timalia, Stachyris, 
Miimnis, Trichxmdoftrta, Enicurvs, Pnapyga, Melnnoehlora, AUo- 
trius, Mieroscelis, Pole, Analdpiis, Coehoa, Bhringa, XaiUhopygia^ 
Hyloeharis, Cism, Temnurus, Crypsirhina, Chaleostrtha, An- 
Ihrtples, Chalcoparia, Cijmlnrhynchus, Hydromis, Satia, Venilxa, 
Indicator, Careineutes, Lyneomis, Maeropygia, Arguaianas Poly- 
plectron, Euplocamus, PJtodilus. 

Plate VIL Scene in Nepal, with Charaderuiie Himalayan 
Animals.— Om illustration contains figures of two maiiimals 
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and two birds, cbaracteristic of the higher woody region of the 
Himalayas. Tlie lowt-r ligui-e on the left is the Helictis nepaknsis, 
foiiKiied to the Kaslom Himalayas, and belonging to a genus of 
the weasel family wliich is exclusively Oriental. It is marked 
with white on a gi-ey-brown ground. Above it is the remark- 
able Yani\\A(/EliirHx fuJtiens), a lieautiful animal with a glossy fur 
of a reddish colour, darker feet, and a white somewhat cat-like 
face. It is distantly allied to the bears, and more nearly to the 
American racoon.s, yet with suflicient differences to constitute it 
a distinct family. The large bird on the tree, is the homed 
Tragojiaii (Cfr/w/-H/s«//ym),one of the fine Himalayan pheasants, 
magnificently sjiotted with red and white, and ornamented with 
fleshy eivclilc wattles ainl horns, of vivid blue and red colours. 
The bird in the forcgnaind is the IhitlorhynehiiK stindhersU, a 
rare and curious Avader, allied to the curlews and sandpipers but 
having the bill and feet red. It frequents the river-beds in the 
higher llimalaya-s, but has also been found in Thibet. 

— Veiy few genera of reptiles are pecubar to this 
sub-n>gion, all the more important r.inging into the Malay 
islands. Of snakes the following 01*6 the more characteristic 
genera: — Typhlinc, Cjilindrophi>i,Xenopeltis, Cahtmaria, Xeiula- 
pJiin, Ifi/ptivhim, Fordonia, several sirnill genera of Homalop- 
sidse (Heriwton and Jfipistcs being characteristic of Bnrmali and 
Siiuu) Psammodynagtes, Gonyosoma, Chryaopclca, Trag<^, Dijpsas, 
Purcfts, Python, Bnvgarvs, Naja, Callophis, and Trimereanrus, 
Kajtt reaches 8,000 feet elevation in the Himalayas, Tropidonoiua 
0,000 feet, Alddbfs 10,000 feet, and Simotea 15,000 feet. 

Of lizards, Fsaidopva has one species in the Khasya hills 
while the other inhabits South-east Europe; and there are two 
small genera of Agamidm peculiar to the Himalayas, while 
Draco and Ctflotea have a wide range and Acantlumura, DUo- 
phyrus, Phyaignathua, and Liohpia are found chiefly in the 
Indo-Chinese peninsula. Tliere are several genera of Scincidse; 
and the extensive genus of w'all-lizards, Getdeo, ranges over the 
whole region. 

Of Amphibia, the peculiar forms are not numerous. Icihyopaia 
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a genus of Ceciliailie, is peculiar to the Klitisya Hills ; Tylo- 
tritron (Salamandridee) to Yunan in Western Cliina,and perhaps 
belongs to the Pahearctic region. 

Of the tail-less Batmehians, Ghjplwglimus is found in P^gu ; 
Xempliys in the Eastern Himalayas; while Callula, Ixalvs, 
JChaoophorus, Hyhirana, Oxyglossns, and Phrynoglossvs, are com- 
mon to the Himalo-Chinese and Malayan sub-regions. 

Of the lizards, Colotcs, Baryrejthaluit, and HinvUa , — and of 
the Batrachia, Bvfo, — are found at alove ll.OlKl feet elevation in 
the Himalayas. 

Insects. — So little has been done in working out the insect 
faunas of the separate sub-regions, that they cannot be tiuated 
in detail, and the reader i.s refen-ed to the cha]>ter on the dis- 
tribution of insects in the part of this work devoted to CJeogra- 
phical Zoology. A few jiarticulars may, however, lie given as to 
the butterflies, which have been more systematically collected in 
tropical countries than any other order of insects. The Hima- 
layan butterflies, especially in the eastern portions of the range — 
in Assam and the Khasya Hills — are remarkably fine and very 
abundant; yet all the larger groups extend into the Malayan 
sub-region, many to Ceylon, and a cou.<idernble proportion even 
to Africa and Austro-Malaya. There are a large number of 
peculiar tj’pes, but most of them consist of few or single species. 
Sudi are Keope, Orenoma, and Ehnphicera, genera of Satyridas; 
Knispe (Morphidu') ; Hestina, Penthnna, and Abrotn (Nympha- 
lidse) ; Dodona (Erycinida*) ; Ilrrdn (Lycrenidse) ; CcHnoga, Trino- 
palpusy and Phtiianitis (Papilioiiida*). Its more prominent fea- 
tures are, however, derived front what may be termed Malayan, 
or even Old World types, such as Eupleca, among Danaidte; 
Amaihusia, Clenme, and Thaumantis, among Moiphidm ; Euripus, 
Diadema, Adiyma, Limenitis, and Adolias, among Nymphalidee, 
Eemeros and TaxUa among Erycinidte; Amblypodia, Miletus, 
llerda, and Myrina, among Lyesenidse ; Thyca, I’Hontris, Dereas, 
Jphias, and Thestias among Pieridte; and Papilios of the 
“ Amphrisius,” “ Com,” " Philoxmus" " Protenor” “ Paris” and 
“ Sarpedon ” groups. In the Himalayas there is an uniuual 
abundance of large and gorgeous siiecics of the genus Papilio, 
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and of large and showy lfymi*halida*, Morphidse, and Danaidie, 
which render it, in favoured localities, only second to South 
America for a display of this form of beauty and variety in 
insect life. 

Among the other orders of insects in which the Himalayas 
are remarkably rich, we may mention large and brilliant Ce- 
toniidse, chiefly uf the genus Rhomlorhima ; a magnificent Lamel- 
licorn, Euvhirvs muclatyH, allied to the gigantic long-armed 
beetle {K. longunaniin) of Amboyna; superb moths of the 
families Agaristidie and Sesiidie ; elegant and remarkable Ful- 
goridie, and strange forms of the gigantic Phasmidse ; most of 
which appear to be of larger size or of more brilliant colours 
than their ^lalayan allies. 

Iblomh of the Indo-Chinese Suh-region, — A few important 
islands belong to this Mib-rtgion, the Andamans, Formosa, and 
Hainan being the most interesting. 

Andamans, — The only maminalia are a few rats and mice, a 
Puradwmras, and a pig supposed to be a hybrid race,— all of 
which may have been introduced by man’s agency. The 
birds of the Andaman Islands have been largely collected, no 
less than loo sjiecies having been obtained ; and of these 17, 
(all land-binls) are peculiar. The genera are all found on the 
continent, and are mostly characteristic of the Indo-Chinese 
fauna, to whicli most of the s|>ecies belong. Reptiles are also 
tolerably abundant ; about 20 species are known, the majority 
being found also on the continent, while a few are peculiar. 
There are also a few Batracliia, and some fresh-water fishes, closely 
resembling those of Burmah. The absence of such mammalia 
as monkeys and squirrels, wdiich abound on the mainland, and 
which are easily carried over straits or narrow seas by floating 
trees, is sufficient proof that these islands have not recently 
Ibnned part of the continent. The birds are mostly such as 
may have reached the islands while in their present geographical 
position ; and the occurrence of reptiles and fresh-water fishes, 
said to be identical in species with those of Burmah, must be 
due to the facilities, which some of these animals undoubtedly 
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possess, for passing over a considerable width of sea. We must 
conclude, therefore, that these islands do not owe their exist- 
ing fauna to an actual union with the mainland ; but it is pro- 
bable that they may have been formerly more extensive, and 
have then been less distant from the continent than at the 
present time. 

The Nicobar Lslands, usually associateil with the Andamaus, 
are less knoam, but present somewhat similar phenomena. They 
are, however, more Malayan in their fauna, and seem properly 
to belong to the Indo-Mala}’ sub-region. 

Fonnosa . — This island has been cai'efnlly examined by Mr. 
Swinhoe, who found 144 species of birds, of which 34 are peculiar. 
There is one peculiar genus, but the rest are sdl Indo-Chinese, 
though some of the species are more allied to Malayan than to 
Chinese or Himalayan foms. About 30 s]>ecies of mammalia 
were found in Formosa, of which 11 are peculiar 82 >ecie.s, the re.st 
being either Chinese or Himalayan. The peculiar species belong 
to the genera Taljm, Melietis, Sciuroptervs, Pterouiys, Must, fSiut, 
Cervus, and Capricomis. A few lizards and snakes of conti- 
nental species have also been found. These facts clearly indicabi 
the former connection of Formosa with Cliina and Malaya, a 
connection which is rendered the more probable by the shallow 
sea which still connects all these countries. 

Hainan . — ^The island of Hainan, on the south coast of Chinn, 
is not so well known in pro]x>Ttion, though Mr. Swinhoe col- 
lected 172 species of birds, of which 130 were Iniid-biitls. Of 
these about 20 were peculiar species ; the remainder being either 
Chinese, Himalayan, or Indo-Malayan. Mr. Swinhoe also ob- 
tained 24 species of mamnialia, all being Chinese, Himalayan, 
or Indo-Midayan species except a hare, which is peculiar. This 
assemblage of animals would imply that Hainan, as might be 
anticipated from its position, has been more recently separated 
from the continent than the more distant island of Formosa. 

IV. Indo-Maiaya, tr the Malayan Sub-region. 

This sub-region, which is almost wholly insnlar (including 
only the Malayan jieiiinsiila on the continent of Asia), is equal, if 



THE UlHENTAL KEGION. 


335 


niAi*. XII.] 


not superior, in the variety and beauty of its productions, to that 
'which we have just been considering. Like Iiido-China, it is a re- 
gion of forests, but it is more exclusively tropical ; and it is thei'e- 
forc deficient in many of those curious forms of the temperate 
zone of the Himalayas, which seem to have been developed from 
Pahearctic rather tlian from Oriental types. Here alone, in the 
Oriental region, are fuunil the most typical equatorial fonns of 
life— organisms ailapted to a climate characterised by uniform but 
not excessive heat, abundant moisture, and no marked departure 
from the average meteorological state, throughout the year. These 
favourable conditions of life only occur in three widely separated 
districts of the globe — the Malay archipelago. Western Africa, 
and equatorial South America. Hence perhaps it is, that the 
tapir and the trogoiis of Malacca should so closely resemble those 
of South America ; and that the great anthropoid apes and crested 
hombills of Western Africa, should find their nearest allies in 
BoiiiiO ciiid Sumatra. 

Although the islands which go to form this sub-region 
are often separated from each other by a considerable ex- 
panse of sell, yet their productions in general offer no greater 
differences than those of portions of tlic Indo-Chinese sub- 
region separated by an equal extent of dry land. The ex- 
planation is easy, liowever, when we find that the sea which 
separates them is a very shallow one, so shallow that an eleva- 
tion of only 300 feet would unite Sumatra, Java, and Borneo into 
one great South-eastern prolongation of the Asiatic continent* 
As we know that our own country has been elevated and de- 
pressed to a gi'eatei amount than this, at least twice in recent 
geological times, we can have no difficulty in admitting similar 
changes of level in the Malay archipelago, where the sub- 
terranean forces wdiich bring about such changes are still at 
work, as manifested by the great chain of active volcanoes in 
Sumatra and Java. Proofs of somewhat earlier changes of level 
are to be seen in the Tertiary coal formations of Borneo, which 
demonstrate a succession of elevations and subsidences, with as 
much certainty as if we had historical record of them. 

It is not necessary to suppose, nor is it probable, that all these 
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gieat islands were recently united to tlie continent, and that 
their separation took place by one geiieml subsidence of the 
whole. It is more consonant with what wc know of such mat- 
ters, that the elevations and depi'essious wei-e partial, varying 
in their points of action and often reciimng; sometimes c.\- 
teiiding one part of an island, sometimes another ; now joining 
an island to tlie main laud, now bringing two islands into closer 
proximity. There is leason to believe that sometimes an inter- 
vening island has sunk or receded and allowed others which it 
before separated to effect a partial union independently of it. 1 f 
we recognise the probability that such varied and ofteu-ivnewed 
changes of level have occurred, we shall be better able to under- 
stand how certain anomalies of distribution in these islanils may 
have been brought about. We will now endeavour to sketch the 
general features of the zoology of this interesting district, and 
then proceed to discuss some of the relations of the islands to 
each other. 

Mammalia. — ^^Ve have seen that the Indo-Chiue.se sul>-region 
possesses 13 species of mammalia in common with the Indo- 
Malay sub-region, and 4 others i>eculiar to itself, bc.sides one 
Ethiopian and several Oriental and Valsearctic forms of wide 
range. Of this latter class the !Malay islands have compara- 
tively few, but they possess no less than 14 peculiar genera, viz* 
Simia, Siaviunga, Tarmis, Guleopithecvs, Jfglouu/n, Ptiloecrus, 
Oymnura, Cynogale, Hemigulen, Arrtwjnlr, JJa/vtigin, Mydaim, 
Selarctos, and Tajjirus. Tlie islands also i>ussu.ss tigers, deer, 
wild pigs, wUd cattle, elephants, the scaly ant-eater, and most 
of the usual Oriental genera ; so tliut they are on the whole 
fully as rich as, if not richer tlian, any part of Asia ; a fact very 
unusual ^n island faunas, and very suggestive of their really 
continental nature. 

Plate VIII. Scene in Borneo with Chnracterietie Malayan 
Quadrupeds. — ^Tlie Malayan fauna is so rich and peculiar that 
we devote two plates to illustrate it. We have here a group of 
mammalia, such as might be seen together in the vast forests of 
Borneo. In the foreground we have the beautiful deer-like 
Chevrotain {Tragulus jaranievs). Tlicse are delicate little 





Pl.ATK VIII. 





A FOBESX^Iir BORNEO. WITH CIIARACTEBISTIC MAMMALIA. 





OlIAP. XII.] 


TIIK OllfKXTAL REOIOX. 


a<»7 


animals whose lioily is not linger tliaii a mbbit’s, thence often 
called "mouse-deer.” They were formerly classed with the 
"musk-deer,” owing to their similar tusk-like upper canines; 
but their anatomy shows them to form quite'a dbtinct family, 
liaving more re.seinblnnce to the camels. On the branch almve 
is tlie curious feather-tailed Tree-Shrew {PtUocerus Imcit), a small 
insectivorous animal altogether ]jecnliar to Borneo. Above this 
is the strange little Tarsier (Ttintiiix sjytctrvm), one of the lemurs 
confined to the Mala}' islands, but so distinct from all others as 
to constitute a .separate family. Tlte other small animals are 
the Flying I.emurs {GtUeropitheem roUnut) formerly classed with 
the lemui's, but now considered to belong to the Insect! vora. 
They have a vei'y laige cx 2 iansion of the skin connecting the 
fore and hind limbs and tail, and are able to take long flights 
from one tree to another, and even to rise over obstacles in their 
course by the elevatory power of the tail-membrane. They 
feed cliiedy on leaves, and have a ver}' soft and beautifully 
marbled fur. 

In the distance is the Malayan tapir {Tapirut indieuti), a 
re^iresentative of a group of animals now confined to the larger 
Malay islands and tropical America, but which once ranged 
over the greater part of temperate Europe. 

Mrds. — Owing to several of the families consisting of very 
obscure and closely allied species, which have never been criti- 
cally examined and compared by a competent ornithologist, 
the number of birds inhabiting this sub-region is uncertain. 
From the best available materials there appear to be somewhat 
less than 650 species of laud-birds actually known, or exclud- 
ing the Philippine Islands somewhat less than 600. The 
laiger part of these are peculiar species, but mostly allied to 
those of Indo-China ; 36 of the genera, as already stated, being 
common to these two sub-regions. There are, however, no less 
tbftTi 46 genera which are peculiarly or wholly Indo Malayan . 
and, in many cases, have no close affinity with other Oriental 
groups. These peculiar genera are m follows: — TimaUa, Mala‘ 
eopUrm, Maeronua, Ifapothera, Turdiitm, and Tridiiaioa — genera 
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of Timaliidae ; Eupetes, a most remarkable form, perliaps allied 
to Enieurtis, and Cinclua; Ehdbdornis (Certhiidie) found only in 
the Philippines; PsaUria, a diminutiTe bird of doubtful afiiuities, 
provisionally classed among the tits(Parid8B); iSfcto-ni«(E*ycnono- 
tidte) ; Lcdage (Oampephagidie) extending eastward to the Pacific 
Islands ; Pycnosphrya, PhUenioma (MuscicapidaO ; LanieUua, 
a beautiful bird doubtfully classed with the shrikes (Laiiiuhv); 
Platylophus and Pityriasis, the latter a most anomalous form — 
perhaps a distinct family, at present classed with the jays, in 
Corridm ; Prionochiliia, a curious form classed with Dicaeidic ; 
Erythrura (Ploceidse), extending eastwards to the Fiji Islands ; 
Gymnopa, Caloniis, (Stuniidw); Eurylasmus, Coryilon, and Calyp- 
tomena (Eurj'lamida) ; Eaciehla, the longest tailed and most 
elegantly marked of the Pittida ; Reimmrdtipiciia and Miylyptes 
(Picidte); Psilopogon and Calorhamidiva, (Megaliumidic) ; Rldno- 
coecyx, Daaylcphtis, Lepidogrammus, Carpocoeeyx, Zunrlostomas, 
Polioeoeeyx, Ehinortha, (Cuculida*) ; Bcrenicarnis, Caldo, Cranor- 
hinus, Petulopidea, Ehinophtx, (Bucerotida^) ; Psittinus, (Psitta- 
cida); Ptilopua, PhapUreron, (Columbidu*) ; Jtollulus, (Trero- 
nidae) ; MvuAasrhamphua, (Falconida*). Many of these genera arc 
abundant and wide-spread, while some of the most characteristic 
Himalayan genera, such as Larvivora, Gamilax, Ilypaqtetes, 
Pomatorhiniis, and Dendroeitta, are here represented by only 
a few species. 

Among the groups that are characteristic of the Malayan 
6ub-r^on, the Timaliidae and Fyenonotidae stand pre-eminent; the 
former represented chiefly by the genera Tivudia, Makieopteron, 
Maermua, and Trieha^oma, the latter by Criniger, Mieroaeelia, 
and many forms of Pyenonotus. The Muscicapidae, Dicmridtc, 
Campeph^dae, Ploceidae, and Hectariniidae are also well 
devdoped ; as well as the Pittidie, and the Enryhcmidae, the 
limited number of species of the latter beiitg compensated by 
a tolerable abundance of individuals. Among the Picatiae are 
many conspicuous groups; as, woodpeckers (Picidae); borbets 
(Megalaemidas) ; trogons (Trpgonidae) ; kingfishers (Alcedinidae) ; 
and hombills (Bucerotidae) ; five families which ate perliaps the 
most conspicuous in the whole fauna. Lastly come the pigeons 
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(Columbidte), and the pheasants (Phasianidse), which are fairly 
represented by such fine genera as Treron, PtUopus^ Euplocamm^ 
and Argvisianus. A few forms whose affinities are Australian 
rather than Oriental, help to give a character to the ornithology, 
though none of them are numerous. The swallow-shrikes 
{Artamus)-, the wag-toll fly-catchers (B/iipidura); the gieen fruit- 
doves (Ptilopus) ; and the mound-iuokers (Meffapodius), are tiic 
chief of these. 

Theie ore a few curious examples of remote geographical 
alliances diat may be noted. Fir.st, we have a direct African 
connection in Maekoarhamphus, a genus of hawks, and Berenieomis, 
a genus of hombills ; the only close allies being, in the fonuer 
cose in South, and in the latter in West Africa. Then we have 
a curious Neotropical afSiiity, indicated by Carpocoecyx, a large 
Bornean ground-cuckoo, whcS3 neirest ally is the genus Neo- 
mnrrhtis of South America; and by the lovely green-coloured 
Caiyptomena which seems unmistakably allied to the orange- 
coloured Bupicola, or " Cock of the rock,” in general structure 
and in the remarkable form of crest, a resemblance which has 
been noticed by many ^vTiters. 

In the preceding enumeration of Malayan genera several 
are included which extend into tlie Austro-Malay Islands, our 
object, at present, being to show the differences and relations of 
the two chief Oriental sub-r^ona 

Plate IX. A Malayan Forest with some of its peculiar Birds . — 
Our second illustration of the Malayan fauna is devoted to its 
bird-life ; and for this purpose we place our scene in the Malay 
peninsula, where birds are perhaps more abundant and more 
interesting, than in any other part of the sub-region. Cou- 
^icuous in the foreground is the huge Bhinoceros Hombill 
(Bueeros rhinoeeroi), one of the most characteristic birds of the 
Malayan forests, the flapping of whose wings, as it violently 
beats the air to support its heavy body, may be heard a mile 
ofiP. On the ground bdiind, is the Aigna pheasant {Argus- 
iams yigantcus) whose beautifully ocellated wings have been 
the subject of a most interesting description in Mr. Darwin’s 
Beseent of Man. The wing-feathers are here so enormously 
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developed for display (as shown in our figura) that they 
become almost, if not quite, useless for their original purpose of 
flight ; yet the colom-s are so sober, harmonizing completely 
with the surrounding vegetation, and the bird is so vrary, that 
in the forests where it abounds an old hunter assured me he hud 
never been able to see a specimen till it was caught in his 
snares. It is interesting to note, that during tlie display of tlio 
plumage the bird’s head is concealed by the wings from a 
spectator in front, and, contraiy to what usually obtains among 
pheasants, the head is entirely unadorned, haring neither crest 
nor a particle of vivid colour, — a remarkable confirmation of 
^klr. Darwin’s views, that gayly coloured jdumes are developed 
in the male bird for the attractive display in 

the breeding season. The long-tailed bird on the right is 

one of the Drongo-slirikes (Edolim TCuiifer), whose long bare 
tail-feathers, with an oar-like web at the eud, and blue- 

black glossy plumage, render it a verj’ attractive object ns it 

flies after its insect prey. On the left is another singular binl 
the great Broad-bill (Cortfdon simatratiHs), with dull and .sombre 
plumage, but with a beak moi'e like that of a bout-bill than of a 
fruit-eating passerine bird. Over all, the white-handed OiblKm 
(Hj/iobates lar) swings and gambols among the topmost branches 
of the forest. 

Heptiles and Amphibia . — Tliese are not sufticiuntly known to 
be of much use for our present purpase. Most of the genera 
belong to the continental parts of the Oriental n^ion, or have a 
wide range. Of snakes EhaMosoma, Tt/phlocalamus, Trtragono- 
soma, Acrochordiis, and Atropos, are the most peculiar, and there 
are several peculiar genera of Homalopsidte. Of Oriental genera, 
CylindroplSit, JCencpeltes, Calamaria, Hyjmrhina, Panmmody- 
wastes, Gonyosoma, Tragops, Dipms, Tareas, Python, Bmgarus, 
Naja, and Callophis are abundant; as well as Simotes, Ablahes, 
Tropidonotws, and Dcndropkis, which are widely distributed. 
Among lizards Hydrosaunu and Gecko are common; there are 
many isolated groufjs of Scincidee; while Draco, Cedotes, and 
many forms of Agamidm, some of which are peculiar, abound. 

Among the Amphibia, toads and frogs of the genera Mierhyla, 
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Kttifijihn/ium, Ansonia^ and rsmtlohuftK are ])eciiliar: 'wliile tlic 
Oriental Mcgalf»phrysi, JUiftroithurua, and Jfglornrui are 

abundant and characteristic. 

Fishes . — The fri'sh-wator fi.djes ef the Mala}' archipelago 
liave been so avcH collei ted and examined by the Dutch 
natui-alists, tliat tliey offer valuable indications of zoo-geo- 
grai»hieal afliiiity ; and they ]»articularly Avell exhibit the 
>liar]ily defined limits of the ivgion, a large number of Oriental 
and even Kthiopian genera extending eastward as far as Java 
and liiirnen. but very raivly indeed sending a single species 
liirther east, to ( ’elebes or the iloliiceas. Thirteen families of 
f*'es]i-\valer fidie^* are found in the Indo-Aralay sub-region. Of 
lhe>e tlie Scieiiida* and Symbranclii(he have mostly a wide 
lange in the ti-opics. Oiihiocejilialidsi* are exclusively Oriental, 
reaching liorneo and the rhili]>pinc i.dands. The Mastacem- 
belidie are also Oriental, but one species is fiutnd as far as Ceram. 
Of t'ne Xandidie, 3 genera range over the whole region. The 
f-abyrinthici exte^nd from Africa thniugh the Ori(*ntnl region to 
Amboyna. The single species constituting the family Liicio- 
eejihnlidje is confined lo liorneo and the small islands of Biliton 
and riaiica. Of tlie <*xlensive family Siluridte 17 genera arc 
niiciital and ^lahiyan, and 11 are ilalayan exclusively; and 
not one of these aiiju'ars to j)as.s beyond the limits of the suh- 
region. The Cyjiriiiida' oiler an equally striking examide, 2o 
genera innging eastward to Java and Ilorneo and not one 
beyond; 14 of these lieing exclusively Alalayan. It must be 
remenibeml that this is not from any want of knowledge of the 
countries farther east, as extensive collections have also been 
iiia<1e in Celebes, the Aloluccas, and Timor ; so that the facts of 
distribution of fresh-water fishes come, most unexpectedly, to 
fortify that division of the archipelago into two iirimar^’^ 
regions, which was founded on a consideration of mammalia 
Sind binls only. 

Jnsccts. Few countries in the world can present a richer and 

more varied series of insects than the Indo*^Xalaj islands, and 
we can only here notice a few of their more striking peculiarities 
and more salient features. 
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The buttei-flles of this sub-region, according to the best esti- 
mate that can be formed, amount to about 650 described species, 
a number that will yet, no doubt, be very considerably increased. 
The genera which appear to be peculiar to it ai-e Erites (Saty- 
ridie) ; Zeujcidia (Moi^ihidic) ; Amnosia, Xanthotannia, and 
Tana-da (Xj-niphaliihe). Tiie groups which are most chamc- 
terisuic of tlic region, either from their abuiuluncc in individiiuls 
or species, or from tlieir size and beauty, are — the rich dark- 
coloured Euplaa ; the large semi-transparent Hestiu ; the jdaiii- 
colourcd Mycalcds, which replace; our meadow-brown butterflies 
(ffij^Hirchia) ; the curious Elymuias, Avhich often closely resemble 
EnphTas; the large and liandsome Thnmantis and Zi'itciilia, 
which take the place of the gitmt Morphos of Ronth America ; 
the Ccthosia, of the brightest red, and marked with a curious 
zigzag pattern ; the velvety and blue-glossed To-inot; the ]>!ile, 
and delicately-streaked Cyivstis; the thick-btNlicd and boldly 
coloured Addins ; the small wine-coloured Tuxita ; the fine blue 
Amhlypodia ; the beautiful Thyca, elegantly marked under- 
neath witli red and yellow, which represent our common white 
butterflies and are almost equally abundant ; the pale blue 
Eronia, and the large Ted-tij»ped Iphias. The genu.s Tajiilio 
is represented by a variety of flue groups; the large Omdhop- 
tmi, with satiny yellow under wings ; the superb green-markfil 
“ brodeeana ; " the "pamdara ” group, often closely resembling 
the Eupla-as that abound in the ssime district; the “jiaris" 
group richly dusted witli golden-gi’een specks; the "/lelenm” 
group with wide-spreading black and white wings; the black 
and crimson polydonis” group; the memnon” group, of the 
largest size and richly-varied colours ; and the " eurypilus ” 
group, elegantly banded or spotted with blue or green : all tliese 
are so abundant that some of them are met with in eveiy walk, 
and are a constant delight to the naturalist who lias the privilege 
of observing them in their natiAre haunts. 

The Coleoptcra are far less prominent and require to lie care-, 
fully sought after; but they then well repay the collector. As 
affording some measure of the productiveness of the tropics in 
insect life it will not be out of place to give a few notes of the 
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number of npccies collected by myself in some of the best 
localities. At Singapore 300 species of Coleoptera were col- 
lected in 15 days, and in a month the number had increased to 
520 ; of which 100 were Longicoms and 140 Khyncophora. At 
Sarawak in Borneo 1 obtained 400 species in 15 days, and 
600 in a month. In two months this nnm1)er had increased to 
about 850, and in three montlis to 1,000 species. This was the 
most prolific spot I ever collected in, especially for Longicoms 
which formed aiwut one-fifth of all tlie species of beetles. In 
the Ara Islands in osie month, I obtained only 235 species of 
(Juleoptei'a, and about 600 species of insects of aU orders ; and 
this may be taken as a fair average, in localities where no 
specially favourable conditions existed. On the average 40 to 
60 species of Coleoptera would be a good day’s collecting ; 70 
exceptionally good ; while tlie largest number ever obtained in 
one day was 95, and the majority of these would be very 
minute insects. It must be remembered, however, that many 
very common species were passed over, yet had every species met 
with been collected, not much more than 100 species would ever 
have been obtained in one day’s collecting of four or five hours. 
These details may afibrd an intei'esting standard of comparison 
fur collectors in other ports of the world. 

Of Gicindelidffi the most peculiarly Malayan form is Therates, 
found always on leaves in the forests in the same localities ns 
the more widely spread Colli/ris. Five genera of this family are 
Indo-Malayan. 

The Carabidsc, though sufliciently plentiful, are mostly of small 
size, and not conspicuous in any way. But there is one striking 
exception in the purely Malayan genus Mormobjee, the largest 
and most remarkable of the whole family. It is nocturnal, 
resting during the days on the under side of laigc hdeti in the 
virgin forest. Perveallm and Cataseopus are among the few 
genera which are at all brillantly coloured. 

Buprestidse are abrmdant, and very gay ; the genus Beliomin 
being perhaps one of tlie most conspicuous and characteristic. 
The giant Catoxawtha is, however, the most peculiar, though 
comparatively scarce. Clirysoehroa and Chalcophora are also 
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abundant and cbaracteristic. Out of the 41 Oriental genera 21 
ore Malayan, and 10 of these are not found in the other sub- 
regions. 

Ill Lucanidfe the Malay islands are rich, 14 out of tlic 16 
Oriental genera occurring there, and S being peculiar. Tliere 
are many fine species of Odontohxhrin, which may Im? considered 
the characteristic genus of the suli-region. 

The Cetoniidie are well represented by 16 genera and about 120 
species. Tlie genera MycteriMc:^, Phajdimini, Pkctromc, EuremviWf 
Ehagopteryx and CentrognatJuxs are peculiar, while Agrstraity, 
Chalcotluay and MacToru)ta are abundant and characteristic. 

The Longicoms, as in all continental forest regions near the 
equator, are veiy abundant and in endlessly varied forms. No 
less than 55 genera containing aljout 200 species are ])cculiar to 
this sub-region, the Cerambycidie being much the most numerous. 
Eurgarthrum, Cwfosfenia, Agelasta, and Astnthcsi may be consi- 
dered as most characteristic ; but to name the curious and in- 
teresting forms would be to give a list of half the genera. For 
the relations of the I^ngicorns of the Indo-Malay, and those of 
the Austro-Malay region, the reader is referred to the chapter on 
the distribution of insects in the succeeding part of this Avork. 

Terrestrial Molluscn, — The Philippine islands are celebrated 
as being one of the richest parts of the world fur land shells, 
about 400 species being known. The other islands of the sub- 
I'^on are far less rich, not more than about 100 species liaving 
yet been described from the whole of them. Helix and Buli^ 
mus Ijoth alioiind in species in the Philippines, whereas the 
latter genus is very scarce in PoTiieo and «Iava. Ten genera of 
Helicidsc inhabit the sub-region; lyeifferia is found in the 
I’hilippines and Moluccas, while tlie laige genus Coddostyla is 
almost peculiar to the Philippines. Of the Operculata there are 
representatives of 20 genera, of which PeriMdoma and 
nella are peculiar, while Eegistoma and Callia extend to tlie 
Australian region. Cycloplun^fs^ Leptapoma^ and Pxipina are, 
perhaps the most characteristic genera. 




IIIAI*. Mi.J 


'J'lIK (iJMKXTAL KEGJON. 


345 


The ZiHjhtyical liclatiom of the Sevend Islands of the Indo-Malay 

Htth -region. 

Although vre luive grouped the Philippine islands with the 
liido-Malay sub-region, to which, as we shall see, they un- 
doubtedly belong, yet most of the zoological characteristics we 
have just sketched out, aj^plyinore especially to the other groups 
of islands and the Malay peninsula. Tlic Philippine islands 
stand, to Afalaya ])roper, in the same relation that Madagascar 
does to Afiica or tlie Antilles to South America ; that is, they 
are remarkable for the absence of whole families and genera 
which everywljere characterise the remainder of the district. 
They are, in fact, truly insular, wliile tlie otlier islands are really 
euiitiiieiital in all the essential features of their natural history. 
Before, thei-efore, we can conveniently compare the separate 
islands of Malaya^ with each other, we must first deal with the 
P]’’b*ppine gi*ou]), showing in w'hat its speciality consists, and 
why it must be considered apart from the sub-region to w^hich 
it belongs. 

Mammals of the Philippine Islands:. — ^The only mammalia re- 
corded as inhabiting the Philippine Islands are the following : — 

Quadkuuaka. 1. IVlacncus cyiioiiiol^nisi- 

2 . Cvjiopitliecus niger. Dr. Semper doubts this being 

a Philipx}ine species. 

Lebiuroidea. 3. Tarsius spectniin. 

Insectivora. 4. Gsilcopitliecus xthilix) 2 nnen 8 i 8 . 

6. Tu^Kiia (8i)ecie8). On Dr. Seiuper’s authority. 

Carnivora. . 0 . Vivemi tangalun^. 

7. Pamdoxurus philipiiensiH. 

Unoulata. 8. Sus (8pecie8). On Dr. Seinper’s authority^ 

!l. OervuH niariannus. 

10. ('^ervns x>hilippeDBis. 

11. Cervus nlfredi. 

12. Bos (siiecies). Wild cuttle; perhaps intro- 

duced. 

Rodkktia. 13. Phlieoiuys cumiuingii. 

14. Scuiriis philipx>inen8U. 

Also 24 species, belonging to 17 genera, of bats. 


^ As so many typical Malay groups are absent only from the Philippines, I 
have adopted tlie term ** Malaya,” to show the distribution of these, using 
the term ** Indo-Malaya” when the range of the group indudes the 
Philippines. This must be reineiiibercd when consulting the tables of dis- 
tribution at the end of this chapter. 
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The foregoing list, although small, contains an asaemhlogc of 
species vhich are wholly Oriental in character, and several of 
which (Tartius, Galeopitheeus, Tupaia) are characteristic and 
highly peculiar ATalayan forms. At the same time these islands 
are completely separated from the rest of Malaya by the total 
absence of Semnointhceus, Hylobates, Fclis, Jfelaretoa, llkiuoccros. 
Mania, and other groups constantl^'^ fouud in the great Indo- 
Malay islands and peninsula of Malacca. AVe find apparently 
two sets of animals : a more anciuut seric.<;, rupresentcd by the 
deer, Gakopithccua, and squin-el, in which the species are distinct 
from any others ; and a more recent seiics, 're])rescuted by 
Maeaeua ct/nomolgva, aiul Vicerra tangnlunga, identical with 
common ^lalayan animals. The fonncr indicate the earliest 
period when these volcanic islands were connected with some 
part of the Malayan sub-region, and they show that this was 
not geologically remote, since no peculiar generic types have 
been presen-ed or diflerentiated. The latter may indicate either 
the termination of the period of union, or merely the effects of 
introduction by man. The reason why a larger number of 
mammalian forms were nut introduced and established, was 
probably because the union was effected only with some small 
islands, and from these communicated to other parts of the 
archipelago ; or it may well Ite that later subsidences extin- 
guished some of the forms that had established themselves. 

^irela of the Philippine Jalawla . — Tlicse bare lieen carefully 
investigated by Viscount AValden, in a paper read before the 
Zoological Society of London in 1873, and we are thus furnished 
with ample information on the relations of this important 
portion of the fauna. 

The total number of birds known to inhabit the riiilippines 
is 219, of which 106 are peculiar. If, bow'ever, following our 
usual plan, we take only the land-binls, we find the numbers 
to be 159 species, of which 100 are peculiar ; an unusually large 
proportion for a group of islands so comjiaTatively near to 
various parts of the Oriental and Australian regions. The 
families of birds which are more especially characteristic of the 
Indo-!Mulay sul>region are about 28 in number, and examples 
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of all those arc found in the IMiilippiiies e-vccx-it four, viz., Cin- 
clidte, Phylloriiitliida?, Eurylicmida!, and Podargidic. Tlie only 
I’liilipinne families -whicli are, otherwise, exclusively Austro- 
Malayan are, Cacatiiidic and Megapodiidie. Yet although the 
birds arc unmistakably jNIalayan, as a whole, there are, as in 
the mammalia (though in a les.s degree), marked deficiencies of 
most characteristic jMalayan forms. Loi'd Walden gives a list 
of no less than C‘J genera thus absent ; but it will be sufficient 
lieie to mention such wide-spread and sjiecially Indo-ATalay 
groups as, — Huryltrm nft, Kyrtloi'nis, Arachnothcra, GeocieUla, 
Malueoptcron, Timaliu, Pomatorhimts, Phi/llornis, Tom, Criniger, 
Jinieurus, Chnptin, Tehitreit, Detulroeitto , EtiUibes, PoUeornU, 
Miglgptt*, Tign, and Euploeamiis. These deficiencies plainly 
show the isolated character of the Philippine groni>, and imply 
that it has never formed a part of that Indo-Malayan extension 
of the continent which almost certainly existed when the pecu- 
liai Malayan fauna was developed ; or that, if it has been so 
united, it has been subsequently submci^ed and broken up to 
such an extent, as to cause the extinction of many of the absent 
types. 

It ap^iears from Lord Walden's careful analy'sis, that 31 of the 
Philippine species occur in the I’aiman sub-rogion, and 47 in 
Celebes ; 09 occur also in India, and 75 in Java. This last fact 
is curious, since Java is the most remote of the Malayan islands, 
hut it is found to arise almost wholly from the birds of that 
island being better known, since only one species, EaiUholccma 
rosen, is confined to the Philippine Islands and Java. 

Tlie wading and swimming birds are mostly of wide-spread 
forms, only 6 out of the GO species being peculiar to the Philippine 
archipelago. Confining ourselves to the land-birds, and com- 
bining several of the minutely subdivided genera of Lord Wal- 
den’s paper so as to agree with the arrangement adopted in this 
work, we find that there are 112 genera of land-birds repre- 
sented in the islands. Of tlieso, 50 ore either cosmopolitan, of 
wide range, or common to the Oriental and Australian regions, 
and may be put aside as affordipg few indications of geographical 
affinity. Of the remaining 62 no less than 40 are exclusively 



ZOOLOGICAL GEOOlUniY. 


[I'AIIT 111. 


34H 


or mainly Oriental^ and most of tliciii are genera Mliicli range 
widely over the region, only two (rfiilcnfoifftt and being 

exclusively Malayan, and two others {McfjalKrir^ and ilohirocircns) 
more especially Indian or contiiieutal. I'ive other geuerji, tlioiigli 
liaving a wide range, are typically 1‘ahvarctic, and Jiave raached 
the islands through North China. They are, Monlicnhi^ Arro- 
cepJinlus, FhyVoscopifS, Cal/iope, and P//.s*.svr ; the two first having 
extended their range southward into the M*)luecas. The ]m»cu- 
liarly Australian genera are only 12 , the majority being charac- 
teristic Papuan and Molueciiu forms; such as — f'lnnptphitjti^ 
Alcyone, Caeatua, l^tnygnotliv^, I'tifopus, Jouf/tanna^ l^hloyff 
and McgnjtoiUas, One is peculiar to Celebes {Priuniinriis'j ; one 
to the Papuan group (^Cyclop<itfo) ; and one is chielly Australian 
(Ge'n/gane). The beautiful little parroquets forming the genus 
Zorirulus, are characteristic of the lUiilijqiines, \\hi(*h possess .1 
species, a larger number than occurs in any other group of 
islands, though they range from India to Flores. There remain 
six peculiar genera — lUiahdornis, an isolated form of creejiers 
(Certhiidae) : a remarkable bareheaded binl belonging 

to the starlings (Stunikhe;; DitaylophiiJi, and Lrpidiyrammnn, 
j-emarkable genera of cuckoos (’Cuculidie) ; Penclopidcs, ;i peculiar 
hornbill, and Phopitreron, a genus of pigeons, llesidcs these tlu'rc 
are four other types (here classed as sub-genera, but considered 
to be distinct by Lorrl 'NValdeii) \rhich arc ]u‘culiar to the Philip- 
pines. These are Pmidopty 7 ij\ nn owl of the genus Athene; 
Pseuddalagej a sub-genus of Lalagc ; Zenccjihw^, a sub-genus of 
Tchitrea; and PtiloctApft , included under Carpophaga. 

When we look at the position of the Philippine grou]), con- 
nected by the Bashcc islands with Formosa, by Palawan and the 
800I00 arehipelago Avith Borneo, and by the Tulour and other 
islets with the Moluccas and Celebes, vre have little difnculiy in 
accounting for the peculiarities of its bird fauna. Tlic absence 
of a large number of Malayan groups would indicate that the 
actual connection with Borneo, which seems necessary for the, 
introduction of the Malay types of mammalia, was not of long 
duration ; w’hile the large proportion of wide-spread continental 
genera of birds would seem to imply that greater fietcilities had 
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once existed fur immigration fruiu Soutliem China, perhaps by 
a land connection through Formosa, at which time the ancestors 
of the peculiar forms of deer entered the country. It may in- 
deed ho objected that our knowledge of these islands is far 
too imperfect to arrive at any satisfactory conclusions as to tlieir 
former history ; but altliongh many more species no doubt 
riMiiain to be discovered, experience shows that the broad cha- 
nictci's of a fauna are always determined by a series of collections 
made liy different pemons, at various localities, aud at different 
times, even when more imperfect tlian those of the Philippine 
biids n-ally are. The isolated position, and the volcanic struc- 
ture of the group, would lend us to exi)ect them to be somewhat 
less productive than the ifoluccas, close to the rich and varied 
Papuan district, — or than Celebes, with its numerous indications 
of an extensive area and great auti(]^uity; and taking into account 
the excessive poverty of its mammalian fauna, which is certain 
to be pretty well known, 1 am inclined to believe that no future 
discoveries will materially alter the character of Philippine 
oruitliolog}', as determined from the materials already at our 
command. 

Java . — Following the same idan ns we liave adopted in first 
discussing the Philippine islands, and separating them from the 
body of the sub-region on account of special peculiarities, we 
must next take Java, os possessing marked individuality, and as 
being to some extent more isolated in its productions than the 
remaining great islands. 

Java is well supplied with indigeuuus mammalia, possessing 
as nearly as can be ascertained oo genera and 90 species. None 
of these genera are peculiar, and only about 5 of tlie species, 
— 3 quadrumana, a deer and a wild pig. So for then there is 
nothing remarkable in its fauna, but on comparing it with that of 
the other great islands, viz., Borneo and Sumatn^ and the Malay 
peninsula, we find an unmistakable deficien <7 of characteristio 
forms, the same in kind as that we have just commented on in 
the cose of the Philippines, though much less in degree. First, 
taking genera which are found in all three of the above-named 
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localities and \rliic1i must therefore he held to be typical Ala- 
layan groups, the following are absent from Java ! Ftrcrm, 
Gi/mnopus, Lutra, Helaretos, Tapirm, Elephast, and Gymnnra; 
'while of tliose Icnoicn to occur in two, and which, owing to our 
imperfect knowledge, may very probably one day be discovered in 
the third, the following are equally wanting : Simia, Siamang», 
Hemigalea, Pagtima, Ehinosciurns, and Ehizomi/s. It may be 
said this is only negative evidence, but in the case of Java it is 
much more, because this island is not only the best known of 
any in the archipelago, but there is perhaps no portion of 
British India of equal extent so well known. It is one of the 
oldest of the Dutch possessions and the seat of their culoniid 
government ; good roads traverse it in ever}' direction, and ex- 
perienced naturalists have been resident in various parts of 
it for years ti^ther, and have visited every mountain and every 
forest, aided by bands of diligent native collectors. We 
should be almost as likely to find new species of mammalia 
in Central Europe as in Java; and therefore the absence of 
such animals as the Malay bear, the elephant, tapir, gymnura, 
and even less conspicuous forms, must be accepted as a 
positive fact. 

In the other islands there are still vast tracts of forest in tlie 
hands of natives and utterly unexplored, and any similar absence 
in their case will prove little; yet on making the same com- 
parison in the case of Borneo, the most peculiar and the least 
known of the other portions of the sub-region, we find only 
2 genera absent which are found in the three other divisions, 
and only 3 which are found in two othera A fact to be noted 
also is, that the only genus found in Java but not in other parts 
of the sub-region (IJelicits) occurs again in North India ; and 
that some Javan species, as Ehinwxros jnvaniais, and Lepus kur- 
gosa occur again in the Indo-Chinese sub-region, but not in the 
Malayan. 

Among the birds we meet with facts of a similar import; 
end though the absence of certain types from Java is not quite 
so certain as among the mammalia, this is more than balanced 
by the inoeased number of such deficiencies, so that if a few 
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should be proved to be erroneous, the main result will remain 
unaltered.* 

Java possesses about 270 species of land birds, of which about 
40 are peculiar to it. There are, however, very few peculiar 
genera,' Lanidhm, a beautiful spotted shrike, being the most 
distinct, while Coelion and Psaltria are perhaps not different from 
their Indian allies. Tlie island has however a marked indivi- 
duality in two ways — ^in the absence of characteristic Malayan 
types, and in the presence of a number of forms not yet found 
in any of the other Malay islands, but having tlieir nearest allies 
in various parts of the Indo-Chinese sub-region. The following 
10 genera are all found in Malacca, Sumatra, and Borneo, 
but are absent from Java: Setoniis, Temnurus, Dendroeitta, 
Corydon, Cah/piomcna, Venilia, Beitvimvdtipicus, Caloramphiis, 
Wtinoi'tha, Kyctiornis, Cra)wrhinvs, PxiUiniis, Polyplcdron, Ar- 
gwnamis, Eupioenmiis, and Poll ulus. The following 9 are known 
from two of the above localities, and will very probably be 
found in the tliird, but are alisent from, and not likely to 
occur in, Java : Trichieos, Eupetes, Mclanochlora, Chaptia, Pity- 
inasis, Lyncomis, Carpococcyx, Polioeoecyx, and Wdnoplax. 'We 
have thus 25 typically Malayan genera which are not known 
to occur in Java. 

The following genera, on the other hand, do not occur in any 
of the Malayan sub-divisions except Java, and they all occur 
again, or under closely allied forms, in the Indo-Chinese sub- 
region : Brnehypteryx (allied species in Himalayas) ; ZooOura 
allied species in Aracan) ; Eotodela (allied species in Pegu) ; 
Pnoepyga (allied species in Himalayas) ; Allotriua (aUied species 
in tlie Himalayas) ; Coehoa (allied species in the Himalayas) ; 
Cryps^rhina (allied species in Burmah) ; EstrUda (allied species 
in India) ; PsaUria (allied genus — MpUhaliseua — ^in Himalayas) ; 
Pavo m/utieus and Harpacles oredeios (same species in Siam 
and Burmah) ; Ceeropis striolata (same species in Java and 
Formosa, and allied species in India). 

Here we have 12 instances of very remarkable distribution, 
and finnaidfiring that there are nearly as many birds known from 
Sumatra and Borneo as from Java, and considerably more from 
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the Malay peninsula, it is not likely that many of these well 
marked forms will be discovereil in these countries. 

There are also a considerable number of species of birds 
common to ^ifalacca, Sumatra, and Borneo, but representeil in 
Java by distinct though closely allied species. Such are, — 


VtnUia malacfemit I'repreviitod in .T;iva by) 
Drymoeataphus nigrofapiltitH* „ „ 

MatneopUrou eoromtiuui „ „ 

Irmn eyaneii ., 

Ploreut baya „ „ 

Lorifulus galnuhii 

PtUopH* piuibu ., ., 


V. miniata. 

IK atpiitratii*. 
3f. rtijifrout. 

I. tureoM. 

P. hypojantha. 
L. p iuillus. 

P. potjAyn »*, 


Now if we huik at our map of the region, and consider the 
position of Java with regard to Borneo, Sumatre, and the Indo- 
Chinese peninsula, the facts just pointed out appear most 
anomalous and ijerple.\iiig. First, we have Java and Sumatra 
forming one continuous line of volcanoes, separated by a very 
narrow strait, and with all the appearance of having formed one 
continuous land; yet their ]>r«>ductiniis dilfer con.siderahly, and 
those of Sumatra show the close.st resemblance to those of 
Borneo, an island ten times further nil' tliaii Java and diifering 
widely in the absence of volcanoes or any continuous range of 
lofty mountains. Then again, not only does Java dilfer frem 
these two, but it agrees with a country beyond them both — 
a country from which they seem to have a much better chance 
to have been su])i>lied by immigration than Java has, and to 
have (almost necessarily) participated, even more laigely, in the 
benefits of any means of transmission capable of reaching the 
latter island. Yet more; whatever changes have occurred to 
bring about the anomalous state of things that exists must have 
been, zoologically and geologically, recent ; for the strange cross- 
affinities between Java and the Indo-Chinese continent (in 
which Sumatra and Borneo have not participated), as well as 
that between Malacca, Sumatra, and Borneo (in which Java has 
not participated) are exhibited, in many cases by community of 
speetss, in others by the presence ot very closely allied forms 
of the same genera, of mammalia and birds. Now we know that 
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these higher animals become replaced by allied species much 
more rapidly than tlie molluscaj and it is also pretty certain 
that the modification by which this replacement is effected 
takes place more rapidly when the two sets of individuals are 
isolated iiom each other, and especially when tliey are restricted 
to islands, where they are necessarily subject to distinct and 
I>ret1y constant conditions, both physical and organic. It 
becomes therefore almost a certainty, that Siam and Java on 
the one hand, and Sumatra, Borneo, and Malacca on the other 
must have been brought into some close connexion, not earlier 
than the newer Pliocene period; but while the one set of 
countries were having their meeting, the other must liare been 
by some means got out of the way. Before attempting to 
indicate the mode by which this might have been effected in 
accordance with what we know of the physical geography, 
geology, and vegetation of the several islands, it will be as well 
to complete our sketch of their zoological rdations to each 
other, so as ascertain with some precision, what are the facts 
of distribution which we have to explain. 

Malacca, Samatm, and Borneo . — After having set apart the 
Pliilippine Islands and Java, we have remaining two great 
islands and a peninsula, which, though separated by con- 
siderable arms of the sea, possess a fauna of wonderful uni- 
formity having all the typical Malayan featirres in their full 
development Their unity is indeed so complete, that we can 
find hardly any groups of suflicient importance by which to 
differentiate them from each other ; and we fed no confidence 
that future discoveries may not take away what speciality they 
possess. One after another, species or genera once peculiar to 
Borneo or Sumatra have been found dsewhete; and this has 
gone to such an extent in birds, that hardly a peculiar genus 
and very few peculiar species are left in either idand. Borneo 
however is undoubtedly the most peculiar. It possesses three 
genera of MaimriftHa not found elsewhere : Cynogalt, a curious 
carnivore allied to the otters; with Bendrogale and PtUoeerus, 
small insectivora allied to Tnpaia. It has Simla, the Otang- 
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utan, and Paguma, one of the Viverridae, in common with 
Sumatra ; as well as Bhinosciurm, a peculiar form of squirrel, and 
Hemigalea, one of the Viverridie, in common with Malacca. 
Sumatra has only one genus not found in any other Malayan 
district — Nemarliedus, a form of antelope which occurs again 
in North India. It also has Sianutnga in common with Malacca, 
il/ydaiw with Java, and Rhizomys with India. The Malay Penin- 
sula seems to have no peculiar forms of Mammalia, though 
it is rich in all the characteristic Malay types. 

The bats of the various islands have been veiy unequally 
collected, 36 species being reconled from Java, 23 from Sumatra, 
but only 16 each from Borneo and Malacca. Leaving these out 
of consideration, and taking into account the terrestrial mam- 
mals only, we find that Java is the poorest in species, while 
Borneo, Sumatra, and Malacca are tolerably equal ; the numbers 
being 55, 62, 66, and 65 respectively. Of these we find that 
the species confined to each island or district are (in the same 
order) 6, 16, 5, and 6. It thus appears that Borneo is, in its 
mammalia, the most isolated and peculiar ; next comes Sumatra, 
and then Malacca and Java, as shown by the following table. 



r«i'iiliar 

Feciilifir 


Genen 


Borneo 

4 

. . . Ui 

Sumatra . . 

1 

5 

Malacca 

0 

fi 

Java 

0 

6 


This result differs from that which we have arrived at by the 
more detailed consideration of the fauna of Java ; and it serves 
to show that the estimate of a countiy by the number of its 
peculiar genera and species alone, may not always represent its 
true eoological importance or its most marked features. Java, 
as we have seen, is differentiated from the other three districts 
the absence of numerous types common to them all, and by 
its independent continental relations. Borneo is also well dis- 
tinguished its peculiar genera and specific types, yet it is at 
the same time more closely related to Sumatra and Malacca 
than is Java. The two islands have evidently had a very 
diffisrent histoiy, which a detailed knowledge of their geology 
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would alone enable us to trace. Should we ever arrive at a 
fair knowledge of the physical changes that have resulted in 
the present condition, we shall almost certainly find that many 
of the differences and anomalies of their existing fauna and 
flora will be accounted for. 

In Birds we hardly find anything to differentiate Borneo and 
Sumatra in any clear manner. FUyriasis and Carpoeoeeyx, once 
thought peculiar to the former, are now found also in the latter ; 
and we have not a single genus left to characterize Borneo except 
Schwaneria a peculiar fly-catcher, and Indicator, an .African and 
Indian group not known to occur elsewhere in the Malay 
sub-region. Sumatra as yet alone possesses PsUopogon, a remark- 
able form of barbet, but we may well expect that it w'ill be soon 
found in the interior of Borneo or Malacca ; it also has Bereni- 
eornis, an African form of hombill. The Malay Peninsula 
appears to have no genus peculiar to it, but it possesses 
some Chinese and Indian forms which do not pass into the 
islands. As to the species, our knowledge of them is at present 
very imperfect The Malay Feninsiila is perhaps the best 
known, but it is probable that both Sumatra and Borneo are 
quite as rich in species. TN'ith the exception of the genera 
noted above, and two or three others as yet found in two islands 
only, the three districts W'e are now considering may be said to 
have an almost identical bird-fauna, consisting largely of the 
same species and almost wholly' of these together with closely 
allied qiecies of the same genera. There are no well-marked 
groups which especially characterise one of these islands rather 
tlutn the other, so that even. the amount of speciality which 
Borneo undoubtedly exhibits as regards mammalia, is only 
faintly shown by its birds. The Fittidss may perhaps be named 
as the most characteristic Bornean group, that island possessing 
six spedas, three of which are peculiar to it and are among the 
most beautiful birds of an unusually beautiful family. Yet Suma- 
tra possesses two peculiar, and hardly less remarkable species. 

' In other classes of vertebrates, in insects, and in land-shells, 
our knowledge is far too imperfect to allow of our making any 
usefrd comparison between the faunas. 
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Banco . — ^We must, however note the fact of jKiculiar species 
occurring in Banca, a small island close to Sumatra, and thus 
offering another problem in distribution. A squirrel (Seiitnu 
bangkams) is allied to thi-ee species found in Malacca, Sumatra, 
and Borneo respectively, but quite as distiuct from them all as 
they are from each other. More ciirious are the two s])ecies of 
Pitta peculiar to Banca ; one, PUla megarhj/nrhm, is allied to 
the P. hreuAyurus, which inhabits the whole sub-region and ex- 
tends to Siam and China, but differs from it iii its very large hill 
and differently coloured head ; the other, P. bangkanits, is allied 
to P. cueullatus, which extends from Nepal to Malacca, and to 
P. sordidus, which inhabits both Borneo and Sumatra us w'ell as 
the Philippines. 

We have here, on a small scale, a somewhat similar problem 
to that of Java, and as tliis is comparatively ea.«y of solution w’e 
will consider it first Although, on the map. Banco is so very 
close to Sumatra, the observer on the spot at once sees that the 
proximity has been recently brought about Tlie whole south- 
east coast of Sumatra is a great alluvial plain, hardly yet raised 
above the sea level, and half flooded in the w'et season. It is 
plainly a recent formation, caused by the washing down into a 
shallow sea of the debris from the grand range of volcanic 
mountains 150 mUcs distant. Banca, on the other hand is, 
though low', a rugged and liilly island, formed almost wholly of 
ancient rucks of apparently volcanic origin, and closely resem- 
bling parts of the Malay Peninsula and the intervening chain of 
small islands. There is every appearance that Banca once 
formed the extremity of the Peninsula, at which time it would 
probably have been separated from Sumatra by 50 or 100 miles 
of sea." Its productions should, therefore, most resemble those of 
Singapore and Malacca, and the few i>ccaliar species it possesses 
will be due to their isolation in a small tract of country, sur- 
rounded by a limited number of oniirral and v^table forms, and 
subject to the influence of a peculiar soil and dimate. The 
parent species existing in such large tracts as Borneo or Suma- 
tra, subjected to more varied conditions of soil, climate, 
vegetation, food, and enemies, would preserve, almost or quite 
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unchanged, the characteristics which had been developed under 
nearly identical conditions when the great island formed part 
of the continent. Geology teaches us that similar changes in 
the forms of the higher vertebrates have taken place during the 
Post-Tertiary epoch ; and there are other reasons for believing 
that, under such conditions of isolation as in Banca, tho 
change may have required but a very moderate period, even 
reckoned in years. We will now return to the more difficult 
problem presented by the peculiar continental relations of Java, 
as already detailed. 

PrdMth Heeent Ge<^ra})hical CJi/ttv/es in the Indo-Malay 
Martds , — Although Borneo is by far the largest of the Indo- 
Malay islands, yet its physical conformation is such that, were 
a depression to occur of one or two thousand feet, it would he 
rediicpd to a smaller continuous area than either Sumatra or 
Java. Except in its northern poition it possesses no lofty 
mountains, while alluvial valleys of great extent penetrate far 
into its interior. A very moderate depression, of perhaps 500 
feet, would convert it into an island shaped something like Cele- 
bes ; and its mountains are of so small an average elevation, and 
consist so much of isolated hills and detached ranges, that a 
depression of 2,000 feet would almost certainly break it up into 
a group of small islands, with a somewhat laiger one to the 
north. Sumatra (and to a less extent Java) consists of an almost 
continuous range of lofty mountains, connected by plateaus from 

3.000 to 4,000 feet high ; so that although a depression of 2,000 
feet would greatly diminish their size, it would probably leave 
the former a single island, while the latter would be separated 
into ti>o principal islands of still considerable extent. The en- 
ormous amount of volcanic action in these two islands, and the 
great number of conical mountains which must have been slowly 
raised, chiefly by ejected matter, to the height of 10,000 and 

12.000 feel^ and whose shape indicates that they have been for- 
med above water, renders it almost certain that for long periods 
they have not undeigone submersion to any considerable extent. 
In Borneo, however, we have no such evidences. No volcano. 
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active or extinct, is known in its entire area ; while extensive 
beds of coal of tertiary age, in every part of it, prove that it has 
been subject to repeated submersions, at no distant date geolo- 
gically. An indication, if not a proof, of still more recent sub- 
mersion is to be found in the great alluvial valleys which on 
the south and south-west extend fully 200 miles inland, while 
they are to a less degree a characteristic feature all round the 
island. These swampy plains have been formed by the combined 
action of rivers and tides ; and they point clearly to an immedi- 
ately preceding state of things, when that which is even now 
barely raised above the ocean, was more or less sunk below it. 

These various indications enable us to claim, as an admissible 
and even probable supposition, that at some epoch during the 
Pliocene period of geolog}', Pomco, ns we now know it, did not 
exist ; but was represented by a mountainous island at its present 
northern extremity, with perhaps a few smaller islets to tire 
south. We thus have a clear opening from Java to the Siamese 
Peninsula ; and as the whole of that sea is less than 100 fathoms 
de^, there is no difficulty in supposing an elevation of land 
connecting the two together, quite independent of Borneo on the 
one band and Sumatra on the other. This union did not prob- 
ably last long ; but it was sufficient to allow of the introduction 
into Java of the Rhinoceros javnnicus, and that group of Indo- 
Chinese and Himalayan species of mammalia and birds which 
it alone possesses. When this ridge had disappeared by sub- 
sidence, the next elevation occurred a little more to the east, 
and produced the union of many islets which, aided by sub- 
aerial denudation, formed the present island of Borneo. It is 
probable that this elevation was sufficiently extensive to unite 
Borneo for a time with the Malay Peninsula and Sumatra, thus 
helping to produce tliut dose resemblance of genera and even of 
species, which these countries exhibit, and obliterating much 
of their former speciality, of which, however, we have still 
some traces in the long-nosed monkey and Ptiloeerus of 
Borneo, and the considerable number of genera both of mam- 
malia and birds confined to two only out of the three divisions 
of typical Malaya. The subsidence which again divided these 
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countries by arms of the sea rather wider than at present, 
might have left Banca isolated, as already referred to, with its 
proportion of tlie common fauna to be, in a few instances^ 
subsequently modified. 

Thus we are enabled to understand how the special relations 
of the ytecies of these islands to each other may have been 
brought about. To account for their more deep-seated and 
general zoological features, we miist go farther back. 

Prcibahle Origin of tJie Malayan Fauna . — ^The typical Malayan 
fauna is essentially an equatorial one, and must have been 
elaborated in an extensive equatorial area. This ancient land 
almost certainly extended northward over the shallow sea as far 
as the island of Palawan, the Paracels shoals and even Hainan. 
To the east, it may at one time have included the Philippines 
and Celebes, but not the Moluccas. To the south it was limited 
by the deep sea beyond Java. It included all Sumatra and the 
Kicobar islands, and there is every reason to believe that it 
stretched out also to tlie west so as to include the central peak 
of Ceylon, the Maldive isles, and the Cocos islands west of 
Sumatra. We should then have an area as extensive as South 
America to 15” south latitude, and well calculated to develop 
that luxuriant fauna and flora which has since spread to the 
Himalayas. The submergence of the western half of this area 
(leaving only a fragment in Ceylon) would greatly dimiuish the 
number of animals and perhaps extinguish some peculiar types; 
but the remaining portion would still form a compact and exten- 
sive district, twice as large as the peninsula of India, over the 
whole of which a uniform Malayan fauna would prevail. The 
first Important change would be tbe separation of Celebes ; and 
this was probably effected by a great subsidence, forming the deep 
strait that now divides that island from Borneo. During the 
process Celebes itself was no doubt greatly submerged, leaving 
only a few islands in which were preserved that remnant of the 
fl nftiftfit Malayan fauna that now constitutes one of its most 
striking and anomalous features. The Philippine area woitld 
next be sqiarated, and perhaps be almost wholly submerged ; or 
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broken up into many small volcanic islets in which a limited 
number of Malayan tj’pes alone survived. Such a condition of 
things will account for the very small variety of mammalia com- 
pared with the tolerably numerous genera of birds, that now 
cliaracterise its fauna ; while both here and in Celebes wo find 
some of the old Malayan types preserved, which, in the extended 
area of the Sunda Isles have been replaced by more dominant 
forms. 

The next important change would be the separation of Java ; 
and here also no doubt a considerable submergence occurred, 
rendering the island an unsuitable habitation for the various 
Malay types whose absence funns one of its consincnous features. 
It has since remained permanently separated fn>m the other 
islantls, and has no doubt developed some peculiar species, while 
it may have preserved some ancient forms which in the larger 
area have become changed. From the fact that a numiK'r of its 
species are confined either to the westeiii or the eastern half of 
the island, it is probable that it long continued as two islands, 
which have become united at a cumparntivcly recent perioil. 
It has al.so been subjected to the immigi'atioii of Indo-Chinese 
forms, as already referred to in the earlier part of this sketch. 

We have thus shown how the main zoological features of the 
several sub-divisions of the Malayan sub-region may be 
accounted for, by means of a series of supjtositions as to past 
changes which, though for the most part purely hypothetical, 
are always in acconlance with what we know lioth of the 
physical geography and the zoology of the districts in question 
and those which surround them. It may also be remarked, that 
we know, with a degree of certainty which may be called absolute, 
that alternate elevation and subsidence is the normal state of 
things all over the globe ; that it was the rule in the earliest 
geological epochs, and that it has continued dou'n to the 
historical era. We know too, that the ammint of elevation and 
subsidence that can be proved to have occurred again and again 
in the same area, is often much greater than is required for the ' 
changes here speculated on, — ^while the time required for such 
changes is certainly less than that necessitated by the changes 
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of specific and generic forms 'which liave coincided with, and been 
to a large extent dependent on them. We have, therefore, true 
causes at work, and our only suppositions have been as to how 
those causes could have brought about the results which we 
see ; and however complex and unlikely some of the supposed 
changes may seem to the reader, the geologist who has made a 
study of such changes, as recorded in the crust of the earth, 
will not only admit them to be probable, but will be inclined 
to believe that they have really been far more complex and 
more unexpected than any supposition we can make about 
them. 

Tliere is one other external rdation of the Malayan fauna 
about which it may be necessary to say a few words. I have 
supposed the greatest -westward extension of the Malayan area 
to be indicated by the Maldive islands, but some naturalists 
'V'ould extend it to include Madagascar in order to account for 
the lange of the I.«murid{e. Such on extension would, however, 
render it difficult to explain the very small amount of corre- 
spondence with a pervading diversity, between the Malayan and 
Malagasy faunas. It seems more reasonable to suppose an 
approximation of the two areas, without actual union having 
ever occurred. This approximation would have allowed the 
interchange of certain genera of birds, which are common to 
the Oriental Begion and the Mascarene islands, but it would 
have been too recent to account fur the diffusion of the lemurs, 
which belong to distinct genera and even distinct families. This 
probably dates back to a much earlier period, when the lemurine 
type had a wide range over the northern hemisphere. Sub- 
jected to the competition of higher forms, these imperfectly 
developed groups have mostly died out, except a few isolated 
examples, chiefly found in islands, and a few groups in Africa. 

In our discussion of the origin of the Ethiopian fauna, we 
have supposed that a close connection once existed between 
Madagascar and Ceylon. This was during a very early tertiary 
epoch ; and if, long after it had ceased and the fauna of Ceylon 
and South India had assumed somewhat more of their present 
character, we suppose the approximation or union of Ceylon 
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aad Malaya to have taken place, we shall perhaps he able to 
account for most of the special affinities they present^ with the 
least amount of simultaneous elevation of the ocean bed; which 
it mnst always be remembered, requires a corresponding de- 
pression elsewhere to balance it. 

Concluding Semarks on the Oriental Begion . — ^We have already 
so folly discussed the internal and external relations of the 
several sub-regions, that little more need be said. The rich and 
varied fauna which inhabited Europe at the dawn of the ter- 
tiary period, — as shown by the abundant remains of mammalia 
wherever suitable deposits of Eocene age have been discovered, — 
proves, that an extensive Palsearctic continent then existed ; 
and the character of the flora and fauna of tlie Eocene deposits 
is so completely tropical, that we may be sure there was then no 
barrier of climate between it and the Oriental region. At that 
early period the northern plains of Asia were probably under 
water, while the great Thibetan plateau and the Himalayan range, 
had not risen to more than a moderate height, and would have 
supported a luxuriant sub-tropical flora and fauna. The Upper 
Miocene deposits of northern and central India, and Burmah, 
agree in their mammalian remains with those of central and 
southern Europe, M'hile closely allied forms of elephant, hyiena, 
tapir, rhinoceros, and ChaMa>therium have occurred in North 
China; leading us to conclude that one great fauna then 
extended over much of the Oriental and Palaeorctic regions. 
Peiim island at the mouth of the Bed Sea, where similar 
remains are found, probably shows the southern boundary of 
this part of the old Paleearctic region in the Miocene period. 
Towards' the equator there would, of course, be some peculiar 
groups ; but we can hardly doubt, that, in that wonderful time 
when even the lands that stretched out furtliest towards the 
pole, supported a luxuriant forest vegetation, substantially one 
fauna ranged over the whole of the great eastern continent of the 
northern hemisphere. During the Pliocene period, however, a 
progressive change went on which resulted in the complete 
differentiation of the Oriental and Palsearctic faunas. The 
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causes of tliis change were of two kinds. There was a great 
geographical and physical revolution effected by the devation 
of the Himalayas and the Thibetan plateau, and, probably at 
the same time, the northward extension of the great Siberian 
plains. This alone would produce an enormous change of 
climate in aU the extra-tropical part of Asia, and inevitably 
lead to a s^regation of the old fauna into tropical and tem- 
perate, and a modificatiun of the latter so as to enable it to 
support a climate far more severe than it had previously known. 
But it is almost certain that, concurrently with this, there was 
a change going on of a cosniical nature, leading to an alteration 
of the climate of the northern hemisphere from equable to 
extreme, and culminating in that period of excessive cold which 
drove tlie last remnants of the old sub-tropical fauna beyond 
the limits of the Pahearctic region. From that tim^ the Oriental 
a^.d the Ethiopian regions alone contained the descendants of many 
of the most remarkable types which had previoudy flourished 
over all Europe and Asia; but the early history of these two 
regions, and the peculiar equatorial types devdoped in each, 
sufficiently separate them, as we have already shown. The 
Malayan sub-region is that in which characteristic Oriental 
types are now best developed, and where the fundamental con- 
trast of the Oriental, as compared with the Ethiopian and 
Paltearctic regions, is most distinctly visible. 
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TABLES OF DISTBIBUTIOX. 

In constmcting these tables, showing the distribution of 
various classes of animals in the Oriental TQgion, the following 
sources of information have been chiefly relied on, in addition 
to the general treatises, monographs, catalogues, &c., used for 
the compilation of the Fourth Part of this work. 

Mammalia. — Jerdon’s Indian Mammalia ; Kelaart’s Fauna of 
Ceylon; Horsfield and Moore’s Catalogue of the East India 
Museum ; Swinhoe’s Catalogue of Chinese Mammalia ; S. 
MuUer^s Zoology of the Indian Archipelago; Dr. J. E. Gray’s 
list of Mammalia of the Malay Archipelago (Voyage of Snma- 
rang) ; and papers by Anderson, Blyth, Cantor, Gray, Peters, 
Swinhoe, &c. 

Birda. — Jerdon’s Birds of India; Horsfield and Moore’s Cata* 
logue ; Holdsworth’s list of Ceylon Birds ; Schlegel’s Catalogue 
of the Leyden Museum ; Swinhoe on the Birds of China, For- 
mosa, and Hainan; Salvador! on the Birds of Borneo; Lord 
Walden on the Birds of the Philippine Islands; and jiapers 
Blyth, Blanford, Elwes, Elliot, Stoliczka, Sdater, Sharpe, 
Swinhoe, Verreaux, and Lord Walden. 

Belies . — Gtintheris Reptiles of British India; papers by 
same author, and by Dr. Stoliczka. 
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TABLE T. 

FAMILIES OF ANIMALS INHABITING THE ORIENTAL REGION 
Explanation. 

Names in italics show families peculiar to the region. 

NiiiiiberB corresiiond with those in Part IV. 

Names enclosed tlius ( ) barely enter the region, and are not considered really to 

belong to it. 




Sub-itgiuua. I 

Order and Family. 

1 s . 

§ 

; ss a i Range beyond the Region. 


'll 


ill 11 


■S* 

u 


MAMMALIA. 




Primates. 




1. S^pudiB 



lY. Africa 

2. Scmnopithecidw 

— 

— 

— — Tropical Africa 

8. CynopithecidflB 

— 

— 

— — All Africa, S. Palsarctic 

6. Lemuridas 


— 

— — Ethiopian. 

7. Tairsiidai 



— 'Ceieb^ 

CHlBOrrERA. 



1 

9. Pteropidn 

— 

— 

— — Ethimian, Australian 

11. Rhinolophidse 

— 

— 

— -- ' The uutem Hemisphere 

12. Yespertuionidie 

— 

— 

— — ■ Cosmopolite 

13. Noctiliouidse ... 

— 

— 

— — ■ Tropical legiona 

Inbectivoka. 




14. GalMpUhseidm 



— ■ 

16. Tupaiidcs 


— 

_ __ 1 

17. Eriuaceidn ... 

— 

— 

— • Palsarctic, S. Africa 

21. TalpidiB 



— i PalsBBTCtic, Nearctic 

22. SoncidsB 

— 

— 

— — Palsarctic, Ethiopian, N. America 

Carnivora. 




28. Felide 

— 

— 

— — All regions but Australian 

26. Yivenidie 

— 

— 

— — Ethiopian, S. Palsarctic 

27. Hymnids 

— 


Ethiopian, S. Palsarctic 

28. Canids 

— 

— 

— — AUregions but Australian [?] 

29. Mustelids 

— 

— 

— — All regions but Australian 

81. iElurids 



— PaJsa^u 

32. Ursids 

— 

— 

— . — Palsarctic, Neaictic^ Chili 

Crtacea. 



Oceanic 

SiRENIA. 




42. Manatidn 

— 

— 

— — Ethiopian, N. Padfic 

Unoulata. 




8. (Equids) 

* — 


Palsarctic^ Ethiopian 
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i 

! 8nb-reRioii8. 

1 

Range beyond the Rogion 

Order and Family. 

SI 

i 'cg'c5 
*£■£ 

6 J “a 

44. Tapiridae 

45. Rinocerotidie ... 

47. Suids 1 



Neotropical 

Ethiopian 

Paltearctic, Ethiopian, Neotropical 


49. Tragulidae 
60. Cervidse ... 

52. Bovidae . 

53. Elephantidae 






All regions bat Ethiopian and AnstialiM 
All regions but Austr^n and Neotropical 
Ethiopian 


Rodentia. 

55. Muridae ... 

56. SjMlacidfls 
61. Scinridae ... 
67. Hystricida 
70. Leporidie 

Edentata. 

72. Manididse 


Cosmopolite, cxcl. Oceania 
Palaearetic, Ethiopian 
All regions but Australian 
S. Palsearctie, Ethiopian 
j All regions but Australian 


j 


Ethiopian 


BIBOS. 

Passeres. 

! 

1. Turdidae .. . . 

2. SvlTiidae 

3. 'fimaliidse . . 

4. POnuridae .. j 

5. Cinclida: I 

6. Troglodjtidie... 

< 8. Certhiidae ... > 
9. Sittidae ... -I 

10. PRiidae j 

11. Liotrickidm ... ' 

12. PhyllcrntUkidK i 
18. Pycnonotidae ... 

14. Oiiolidae > 

15. Campephagidae , 

16. Dicmridae 

17. MuBcicapidaB ... 

18. Pachycg^halidae 

19. Laniide 

20. CoiridB 

28. Nectariniidae ... 

24. Dioaeidae 

30. Hirandinidas ... 
88. FiingillidiB ... 
84. Ploceidas 

36. Stumidas 
3& Artamidas 

87. Akudidas 

88. Motadllidas .. 
43. EwylmmAdm ... 

47. Fittidae 

• 



— . — — Almost Cosmopolite 

— _ . — ' Almost Cosmopolite 

— , — ; — • Ethiopian, Australian 
■ — Palsearctic 

; — j — I — I Not Ethiopian or Australian 

, I — , — American and Pal&earctic 

I — j — I Palaearctic, Nearctic, Australian 
• — ?. — I — I Palaearctic, Nearctic, Australian, Madagascar 

j — I — — j The Eastern Hemisphere and North America 

i 


— \ Ethiopian, Moluccas 

I The Eastern Hemi^here 

— . Ethiopian, Australiui 
Ethiraisn, Australian 
The &8tem Hemisphere 
Australian 

The Eastern Hemisphere and North America 
Cosmopolite 
Ethiopian, Australian 
Ethiopian, Australian' 

Cosmopolite 

All re^ons but Australian 
Ethiraian, Australian 
The Eastern Hemiqihere 
Australian 

All regions but Neotropical 
CoemopoUte 


— I I Ethiopian, Australian 
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riCARIJf. 

Til. Picidiu 
32. Yuiigidflp 
.'»3. Indira toridus 
34. Megnlrpinida' 
38. ('iiculidni 


Sub-regioiiB. 



(i2. (.'oruriidii* ... 
(iS. Mpi\)pida' .. I 
86. Tro^oniiUe ... ! 
07. Alcodinidio ... 
68. Rucprotida: .. 
6il. Upupidip 
71. Podargida; 

73. Capriinulgidie i 

74. C'yi»clidffi ... ' 

PSITTACI. 

76. (Cacatiiidw) . . 
78. aiivoruithidos 

COLl'MIUS. I 

84. Columbidic ... 

Galling. 

86. Pteroclidie 

87. Tetraouidie ... i 

88. Pha-siaiiidic 

89. Tuniicidiv ... 

90. Megapodiida: 

ACCI PITRES. 

94. VulturidflB .. 

96. Falconidffi ... 

97. Pandionidte ... 

98. StrigidiB 

Gralue. 

09. RalHdie 
100. Scolopacidfle... 
108. Parriw 

104. Glareolidie ... 

105. Charadriidae... 

106. Otididie 

107. Gruldae 

113. Ardeidtc 

114. PlataleidaB ... 

115. CiconiidflB ... 
117. Pluenicopteridie 



Range beyond the Region. 


All regions but Australian 

Palicarctic 

Etliio])iaii 

Ethiopian, Neotropical 
C'osino]>olite 
Kthioiiian, Australian 
Ethiopian, Australian 
Neotropical, Ethiopian 
(*osmopolite 

Ethiopian, Austro-Malayan 

Ethiopian, S. Pahearctic 

Australian 

(bsmopolite 

Cosmopolite 


Australian 

Ethiopian, Austro-Malayan 


Cosmopolite 


Ethiopian, Pahearctic 
Eastern Hemisphere and North America 
Ethiopian, Phliearctic, North America 
Ethiopian, Australian, S. Palflearctic 
Australian 


All regions but Australian 
Cosmopolite 
Cosmopolite 
Cosmopolite 


Cosmopolite 

Cosmopolite 

Tropical regions 

Eastern Hemisphere 

Cosmopolite 

Eastern Hemisphere 

AU regions but Neotropica 

Cosmopolite 

Almost Cosmopolite 

Almost Cosmopolite 

Ethiopian, Neotropcal, 8. PhlsBarctie 
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Suli-rcgluns. 

Uange bc}’ond tbe Region. 

Order and Family. ; ^ 

^ \ 

i s ! J i 

£5 '-si 

1 ! 

Asberes. 

118. AuatidiB ... — 

119. Laridffi — 

120. Procellariida; — 

121. Pelcconidte ... — 
124. Podicipidm ... — 

1 1 1 M 

1 1 1 1 1 

MIN 

Cosmopolite 

Cobniopolito 

Co.smoi>olite 

C'osmopolite 

t'osinopulitc 


REPTILIA. 

Ofhidia. 

1. TyphlopuIfB ... 

2. Tortrii'ido! 

3. Xcnjopeltidm ... 

4. Vropeltida ... 

5. Calamariidre ... 

6. Oligodontidae ... 

7. ColubridiB 

8. Homalopsidne... 

9. Paammophidas 

11. Dendropnids... 

12. Diyiophidae .. 
18. Dipsadidae ... 

14. Scytalidse 

15. Lycodontidie ... 

16. Amblycephalidse 

17. Pythonids ... j 

18. Eiyddae ! 

19. AerochordidcB ... . 

20. Elapidsc 

28. HyarophidiB ... 

24. Crotalidae 

25. Yiperids 

Lacestilia. 

30. VazanidiB 

83. LacertidflB 

84. ZoDiirida 

45. Scincidae 

48. Aconti^ ... 

49. Geckotide 

51. Agamidse 

52. Cbunadeonida 

Cbocodilia. 

54. GavialidflB ... • 

55. Grocodilidee ... 

Ghilonia. 

57. TertpdmiJg ... 

59. MonyehidflB ... 

60. Gheloniids ... 


I I 

i i 

— — — AJI regious Imt Xearctic 

— — — I Austro-Malaya, S. Amerii'a 

' — — Celebob 

— — , — I All tbe n'amipr R'giona 

— ' — ; — : S. America, Japan 

— I — > — I Almo&t CoBnio])uUtu 

■ — — I — .All the regitnis 

— , — . Ethiopian, S. Palirarotic 

I _ — : _ ! Ethiopian, Australian, Neotropir-al 

■ — I — Ethiopian, Neotrojiical ^ 

I — — — Ethiopian, Australian, Neotropical 

^ Tropical America 
I — — — Ethiopian 

1 — — . Neotropical 

— — The tropical regiona, and Csilifornia 

— ' Ethiopian, S. Paliearctic 


I 


— I — Tropical regions, Japan, S. (.'arolina 

— ' — Australian, Panama, Madagascar . 

— I — , America, E. Paleardic 

— ' — > Ethiopian, Paloarctic 



. Africa, Australia 
, The Eutem Hemisphere 
I America, 8. Europe, Ethiopian 
Almost Coeniopolite 
Ethiopian, Moluccas 
Almost CosmoTxilite 
' The Eastern liemisphers 
j EGiiopian 


N. Australia 

Ethiopian, Neotropical, N. Australia 


•— All continents bnt Australia 
— 'Japu, £. of N. America, Africa 
'Marine 

I 
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AMPHIBIA. 

PsEUUOrillDIA. ' , 

I 

1. Ca*cili.‘i*l.«* . ' — — — Ethiopian, Neotropical 

Ukodela. 

5. Solamaiidriilii* — , North tcm 2 >cratc zone 

Akouba. 

7. Phryniai'uhi: .. — Ethiopian, AuRtmlian, Neoti'ojiiciil 

9. Bufonidfle — — , — — All continents hut Australia 

11. Eiimtomidie.. — — \ — — All regions but Palu'arctic 

* 16. Hylida* ... i — All regions but Ethiopian 

17. Polyuedatuhe .. ! — — — — I Neotropical and all other regions 

18. Rani^ > — . — • — — Alinost t'o.sniopolite 

19. Discc^lossidc* > | — , — — All regions but Nearetic 

FISHES. ! 

(FBESHWATER^. ' 

Acaktboptekygii. ' 

8. Percidie — 1 — — — All regions but Australian 

12. Scicnidie — | — — — All ri‘gion.s but Australian 

83. Nuiulida* — ; — — — ! Neotropical 

85. l.abyrintlii('i ... — , — — — S. Africa, Moluccas 

8(1. Lu<ioccphn1iih ! — 

32. Ophiucephaliihr -- — — 

46. Ma}t*oe'vnbclahv - — — — 

52. C'hroinidic — Ethioidan, Neotropical 

PlIYSOSTOlII. 

59. Siluridas — — — — I All warm regions 

73. C'yprinodontidu* — — i — , — S. Paluearctic, Ethiopian, American 

75. Cyprinida) ... — — ' — . — j NotinS. America and Australia 

78. Osteoglossidie... • — I All tropical regions 

82. Notopteridoi ... — ' — . — ' — I \V. Afnca 

85. Synibraucliidiv — I ” I Australisii (? Marine) Neotropical 

I ! j 

INSECTS. I ! 

LEPIDOPTEHA 

(PART). 

DlUKKl I ' I • 

(Butterflies.) I | 

1. 'Daimhhe — ' — — All wann regions and to Canada 

2. Satyridsu — — -- - Cosmopolite 

8. Elymniidie ... — . ~ Kthiopum, Moluccas 

A Morphicln ... j — — Neotropical, Moluccas, and Polynesia 

6. Acneidffi - ! — — — All tropical regions 

8. Nymphalidsc .. - - — — Cosmopolite 

B li 
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Order and Family. 


Sub-ri'gioiis. 


53 


s ■S-S-'ra 

-3 '51 


Range beyond the RegioiL 


Libytlieul.i* 
10. yemt*obeiil.e 

13 . Lycs^iiidA 

14. Pierida? .. 

15. PapilionidcO 

16. Hesperidse 

Sphingidea. 

17 . Zyg.wiida? 

19. Agaristida? 

20. Uraniidffi 

22. Afigeriidrti 

23 . S^iugidie 


.\baeut from Australia 

Not in Australia or Nearctic regions 

Cosmopolite 

Cosmopolite 

Cosmopolite 

Cosmopolite 


Cosmopolite 
Australiau, Etliiopiaii 
All tropical regious 
Absent from Australia 
Cosmopolite 
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TAISLE JJ. 

GENERA OF TERRESTRIAL MAmiALTA AND BIRDS INHABITING 
THE ORIENTAL REGION 

ExI'LAXATIOX. 

Naniob in italics bUow goui.‘r.i peculiar to the region. 

Names iuelosed thus (...) show geiieiM which just enter the region, but are not considere I 
]iroi>er]y to laduiig to it 

Genera truly belonging to the region are numbered consecutively. 

MAMMALIA. 


Order, Fniiii],r, and , v? 

OviiUM. , .5 i 

Ir 

1M!1 HATES. ! 

SlMllll£. 

1. Shaia .... 2 

2. Jijiluftatfji 1 7 

3. Siaitwnya .. | 1 

S£MN0FIT11E('ID.E. I 

4. PreiAyUs ! 28 

CryoriTHEcinAj. 

5. Macaciis <22 

6. Cynoirithccus 1 

{Siih-Order) 

LEMUROIDEA. 

LE.MriiID.E. 

7. Nycticcbiis ... 3 

8. Loris .... 1 

TARSllD.fi. 

9. Tarsius ... . j 1 

CHIRt'PTERA. 
PTEBOFIDfi. I 


10. Pteropus .. | 6 

11. Xanthnrpyia ... j 1 

12. Gynopterus ... 3 

18. JfegeBTops 1 

1‘4. MtUBTOglOBSUS ... 1 

15. Harpyia 1 

RuiNOLOFlIIDfi. 

10. Aquiaa 2 


Range nitliiii the Region ; Range bej'ond ihe Region. 


Borneo and Sumatra 
Sylhet to Java and S. Ghiiia 
Malacca and Sumatra 


Simla to Aracan and E. Thibet, ■ Monpiii, Paloearctic [?] 
Ceylon, and Java 

I 

The wliole region S. Faliearctic 

Philippines ■ (Vlebes 


; K. Bengal to Java, and S. China 
! t eylon and S. India 


Sumatra and Borneo j X. Celebe.s 


The whole region I Tropics of £. Hemisp. 

The whole region Anstro-Malaya, Ethiop., 

S. Palnorctic 

The whole region Tropical Africa 

Sumatra 

Java, Borneo, Philippines Anstro-Malaya 

Philippines Anstro-Malaya 


Nepal to Java 

BB 2 
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Order, Fainlly, and 
GeiiiiH 


17. PhyUotis 

18. Rbinolophus ... 

19. Hipposideros ... 

20. PliYllorLina ... 

21. A«:e]lia 

22. Pt talia 

23. Coslops ... . 

24. Rhiuvpoma 

25. Megad'emid 

28. Kycteiis 

V ESPEBTlLlUNID.E. 

27. Soiitophilus 
23. VespiTtilio 

29. Kerioviila 

oO. Trihttitus 

31. yo^tulim 
82. Miiiiopteris 

33. Murina 

34. Xycticejus 

85. HaTpio(‘e]i1ialus 

86. Tapnozoua 

37. Alyotis 

38. rieeotus 

39. Barbastellus ... 

40. Nyctophiliis 

X 0 CTIL 10 SID.E. 

41. Chirowjchs 

42. Xyctiiiomua ... 

IXSECTIVORA. 

Galeopitiieciii^. 

43. GaUopiUiffUH . . 

TCPAllDJE. 

44. Tupaia 

45. Jly^mys 

46. Ptilocerus 

Kbinaceii>£. 

47 Erinaceus 

48. Oymnura 

Talpidas. 

49. Talpa 

SORIOIDA 

50. Sorez 


cl I 

.• s I Range within the Region. 


I 1 I Pliilippinea 
I 10 I The whole region 
I 8 ' The wliole region 
4 [udo-Malay subregion 

i 

1 ■ Jai-a, Sumatra 
1 .Java 

1 Iiidui (Bengal) 

■ 1 .All India 
• 2 ! The whole region 
1 ;Java 


Range beyond the Region. 


Warmer parts of E. Hem. 
Austro-Malaya 
Austro-^lalaya, Tropical 
Africa 

Amboyna, Egx'pt 


Eg}'pt, Palestine 
Tei'iiate, N. Ethiopian 
Ethiopian 


10 The whole region 
12 The whole region 
3 The whole region 

2 Iiido-Mulaya 

3 Neiml to Philippines 

3 Java, Philippi 111 * 8 , and China 


0 

8 

o 

4 


HimulaA-as to Java 
All India 

Java and Philippines 
i The whole region 


3 ' Himalayas 
1 I 'nijccling 
1 Himalayas 
1 Mussoone 


Austral N oarc., Neotrop. 
( 'osnio])olite 
S Africa, N. China 
? 
t 

I S. Africa, S. Palseari'tic, 
Australian 
? 

Trop. Africa, Temp. Amer. 

Ethiop. , Austro-Malayan, 
Neotropical 

Timor, S. Pahearctic 

Europe 

Australian 


I 1 Iiido-3Ialaya, Siam | 

' The whole region • Madagascar, America 


2 Iiido-Malay and Philippines, 
excl. Java 

i 

7 . S. and E. of India to Borneo 
2 . Tenosaerim to Java and Borneo 
j 1 i Borneo 


! 1 


Hindostan and Formosa 
Malacca, Sumatra, Borneo 


Pahearctic, S. Africa 


Himalayas to Assam, k Formosa Palasarctic 


23 


The whole region 


All regions but Anstrol. 
and S. America 




CHAT. XII.] 


THE OBIENTAL BEGION. 


373 


OrdiT, Fiiiiiily, and 
UcniiH. 


(’AUNIYOPuL 

Felida. 

51. Felifl 

(Lynx 

52. C'yiia.>lunis 

VlVERRID.E. 

53. Viverm ... . 

54. VhemcuUi 

55. Prionofiou 

56. Hemigaka 

57. ArHitis 

58. Paradoxurm . 

59. Pagnma 

60. Arctogak 

61. Cynogak . .. 

62. lIei7»o*'U*s .. 

63. Calngale 

64. Cah'cils 

6,'i Vrra 

66. j'(r>tiognk 

67. Onychogtik 

HY.EVIIKE. 

68. llytcna 
CAyiD.E. 

69. Caiiib 

70. Cimi 

71. VuliH-s 

(Nyrtcri'Utfs 

MrSTELIl).E. 

72. Martf's ... 

73. Mustvla 

74 . Gifmmgws 

75. Barangia 

76. Lutin 

77. Aonyx ... . 

78. Arctonyx 

(Melos 

79. Mydavs . . .. 

80. Mcllivui'a 

81. HclklU 

.£lurid£. 

82. .Alurus 


%\ 


Range Hiiliiu the Region. 


20 • The whole region 
1 ; Central India) 

1 I S. and W. India 

I 

2 ■ The whole region 

2 ’ India to China and Jav.*! 

2 Nepal to llorneo and Java 
2 Mai aeca and Borneo 
1 ' Nepal to Sumatra and Java 
I 8 ■ I’ln* whole i-egion 
I 3 , Ne])al to Malaya and China 
1 I Tenassciini and 3Ialnya 
j 1 ' Borneo 

' 7 ‘ The whole reg., exel. Pliilij»pine 

I 4 I India to Cambodjia 
• 1 Ceylon ? 

I 1 j N. India 
1 I Central India 
1 I Ceylon 


Hindostan, oiien country 


2 All India 
1 India to Java 
1 All India 

1 _ China) 


2 ' India, Ceylon, Java, and China 

3 Hiinalayaa to Bhutan and Chiiia 
? j Nepal to Borneo 

1 j Sumatra 
5 ! The whole region 
N. India, Malaya 
1 Nepal to Aracau 
1 S. China) 

1 Sumatra, Java 
1 Hindostan 

4 i Nepal, Formosa, China & Java 


£. Himalayas to £. Thibet 


Ursidje. 

83. UrsuB 

84. Ilelardas.. 

85. Mnlurms ... 


2 

1 

1 


Himalayas to China 
Indo-Malaya 
Ganges to Ceylon 


Range Inyond tlic Region. 


! All regions but AustniL 
I Palfcarctic, Ethiopian 
I S. Falsearctie., Etniopian 


I Ethiopian, Moluccas 

I 


Ee Islands (? introduced) 


( S. Palflcarctie, Ethiopian 
I Ethiopian 


S Fala^arctie, Ethiopian 


■ Almost Cosmopolite 

I All Continents but S. 
' America and AustralL-i 
Japan and Ainoorlaud 


1 PalaMivlic, Neaivlie 
Palvearc ,Ethio 2 ).,N(-.iro. 


Palsearetic 
W. and S. Africa 

’ PahTarctic genus 

I 

' Ethiopian 


Paloearctic ? 


Pahcarctic, Nearctic 
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Order, Faintly, and 
Genus. 

CETACEA, 

Delfhinid.c. 

86. Platanista > 2 Gauge's to India 

I 

siRExiA. ; 

i I 

3Ianatidje. I 

87. Halicore 1 Coasts of \V. India, Ceylon, and E. Afri«*a, S. Austruli.i 

lndo-Malii\a i 

rNGUL^VTA. ‘ : 

Tapii:id.e. ' 

88. Tapinis ‘ 1 Malay Pen., Sumatra, Borneo Xeotropii-al 

Rhixocerotidj:. | 

89. Rhinoceros 5 Xepal to Bengal, Siam, & Java Ethiopian 

SriDJE. I 

90. Sus ' 6 ; The whole region Paliean*., Aiisli-o-M.ilnyi 

Tkagulid.e. j 

91. TragulM ... 5 : India and Ceylon to Caiii1iod,i!i 

\ and Java 
CEKVID& I 

92. Cemis . . .15 The whole repon ' Paleearr., Aiiier., Molue. 

93. C€rvu?m.. 4 The whole I'cgiun I 

(Moschus .. 1 Himalayas above 8,000 feet) Central .Vsia, ralsearcti* 

Bovip.e. 

94. Biho^ 3 India to Burniali, Formosa, ami 

1 Java 

95. Bubalus... 1 ■ N. and X. Central India Ethiopian, S. Pahean'.tii- 

96. Porta.!' ... • 1 Peninsula of India 

97. GazelJa ' 1 Deserts and plains of India Pahuarctic descils 

98. Antilopf... . 1 , Open country of India 

99. THmceros ' 2 , Hilly districts all over India 

100. Nemorhedus ' 3 £. Himalayas and Snmatni X. C'liina and Japan 

101. Capra • 1 Xeilgherries I’alajarctic, Xearctic 

PROBOSCIDEA. 

Elephantiqas- I 

102. Eicphas. . 1 India to Siam, Sumatra ftBoriioo Ethinpian 

RODEXTIA. j 

Murid£. 

103. Mils 50 ; Tlie whole ivgion 

104. Acanthomys ... 1 India 

105. Phlaetyniya ... • 1 I^ilippines 

106. PltUaennthomys ' 1 S. W. India 

107. Meriones ... I 2 India and Ceylon 

108. Spala/cmivya ... j 1 . India 

^09. .^icoJa ... I 2 .Himalayas 


The E. Hemisphere 
Ethiopian, Australian 

Paliearctic, Ethiopian 
Falcarctic, Xearctin 
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Order, Famil)’, and 
Ui'iiiis. 



Ranp^ within the Rodion. 


Sp.\1.A(’ID.B. 

110. Uhizuinyii , 3 

i 

SciniiDJi. 

111. S(‘iiii'us . . 50 

112. Sciuroptcnis ... ! 9 

113. Ptcroun/n .. ‘ 9 

(Ai'ctoniys .. I 2 

lIrsn:i('iii.K 

114. Hyslrix 3 

11.5. Atlirrnrn 
110. Acaiithioii 

117. Lepus ... 

ENDENTATA. 

hlANIlllOjE. I 

118. Mania | 2 



Xejiiil to Canton, Malacca and 
Siiinatrd 

1'li(‘ whole region 

India, and Ceylon to Java, 
?'onnosn 

India & CVylon to Ilomoo, Java, 
Fonnosa 

W. Himalayas above 8,000 ft) 


India and Ceylon, to Malacca & 
S. China 
India to Malaya 
Ne[ial to Borneo and Java 


India niidC'eylun to S. China and 
Furiiiosci 


Nepal to Ceylon, S. China and| 
«Iii\a 


Range l)C3'ond the Region. 

Aby.sbinia 

Cosmo])., cxcl. Austral, 
region 

N. ami E. Talaiai'ctic 
Japan 

Pahvaivtic ami Ncarotie 

S. rulfTaretic, Ethiopian 
West Africa 

All regions but Austral. 

Ethi(»piciii 


nriuts. 


J‘.\SSEKI,S. 

Tukdida 

1. lirachyptfnjj' S I Hinalayas, Ceylon and Java 

2. OR‘ociucla . , 8 N. AV. lliinalnyas to E. Thibet Palteai'ctic, Australian 

Ceylon, Burmali, Malaya, For-j 
iiiosa I 

3. Tunlus 26 The whole region •' Almost Cosnioimlite 

4. Gcocichla P India k Ceylon to Java, Fonnosa Celebes, Loinbock, to N. 

! Australia 

5. Monticohi 3 The whole region . Palvaretic, Ethioiuan, 

! Moluccas 

6. (iVH'aifH 2 N. W. Himalayas, and India 

7. Zo^hrra 3 AV. Himalayas to Aracan, Java ' Tjombock, Timor ? 

STLVIlDJj;. 

8. . Orthotomus ... 13 The whole region 

9. iPr/nirt 11 The whole ivg., excl. Philippines 

10. 1 Drymieea ... 13 Tlie whole reg., excl. l^ippines Ethiopian 

11 . 1 C'isticola 6 The whole ivgion Ethiopian Australian 

T2. I Suya 5 Nepal to 8. China and Formosa 

13. {Megalurns . . 3 Ccutml India, Java, I'hilippines 

14. [Acrooephalus ... 9 India to Ceylon, S. China, and Pal£earc.,£th'op., Austral. 

T Philippines 

1 (Dnmeticola .. 2 Nopal and £. Thibet) A Faliearctic g^niis 
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Onler, Fnniily, anil 
Geunii. 


15. J Loi'ustella 
IR.^Horites ... 

17. PhyUoscopiis 

(Gerygoiie 
nHypnlais 

18. Ab'roniis ... 

19. Kpgiiloides 

S lus ... . 
a ... . 

loa . . , 

[(C’yaiieciila 
20. Calliope ... . 

21. Rnticilla ... . > 

22.]ChtViiiarrhomiH ■ 
23.lZ<rrni‘om ... . 

24. Xotodda 

25. Tarsigrr 1 

MOraiidala ! 

26. [ Coji.<s}vhiis 

Thamnobia 

(Dromolica 
(Saxicola 
29.|()rei(.'ola ? 

(Cercomela 
SO.lFiatiucola 

(Accentor 

TlMALIIDiE. 

SI. Pomatorhuius... 
32. 3falacoccrcii.ri ... 
33. Chatarrhasa ... 
34. Lnyartlia 
35. Acanth^qAila .. 
36. Gnrrulax 
37. JarUJuicincJa .. 

3S. Gampsorkiftuhus 
39. Grammatoptila 
40. Trochaloptcron 

41. Aetinodura ... i 

42. Pelhnuum ... 

43. Dumntia 

44. Timalia 

45. SUuhyris I 

46. PycUifiia ! 

47. Mixomia 

4^ Mnlncoptenm ... 


c s ' 

4 

I 2 
: 10 

I 

1 i 
26 
2 
1 
n 

2 

! 1 

5 2 

i 8 
• 1 
. 10 


Range within the Rc;rion. 


Ilan;n‘ Ih-'JimkI tlio Koginii. 


Npp:il, Hindostan, S. China 

Himalayas, Formosa 

All India and Ceylon, to China; 

Philippines * | 

Pliilippine Islands) I 

I All India, 'mijnnnt) 

I The wlmle ivg., e.vc*l. PhilijipineN; 
Himalayas ami ('entnil Imfia ' 

■ N. W. llimalaynK and K.Tliibi-t* 
India anil Ceylon) 

Inili.1) 

Indi.i) 

Hiiiulava.s and Central India,- 
Philippine Islands 
Himalayas to Chinn and Fonimsa 
Hi 111.1 Iiiya'« to Ihinnah | 

. W.Hiiiialayas to Ceylon, Malaeeai 
and ( hiii.i ' 

Hiiiialfiyu'k to Pegu, Java, i 
Foriiios .1 I 

Xepal aii'l W. Hinia1ay.as 
Ne]Nil and E. Thibet, high) i 
The whole region I 

The whole region ' 

N*. AV. India, Hindostaii, and^ 
Cevlon 1 

N. iV. India) 

X. W. Imlia) 1 

Burmah 

X. W. India, a de-Sf-rt gi'iius) 

The whole region 


2 Himalayas, in winter) 


Pahean'tie 

lli^h llimal., E. Thibet 
Palivan'tic, Ethiopian 

Australian genus 
Pahearetic genii.s 
( 'ashmen*, E. Thibet 
Pahearetic 

Paliearctie and Ncaretie. 
Pnl.eari'tie genus 
PaLearetie genus 
Pahvaretie genn.s 
Pahearetic 

PuLcarctic, Ethiopian 


Pal.T.srctie genus 
.Madnga.sear 

Ethiopinu 

Ethiopian genus 
Pahisirctie and Ethiopian 
Timor 

N . K Africa, S. W . A.sia 
Palwan'tie, Ethiopian, 
Celebes, and Timor 
Pahvaretie genus 


20 

14 

T) 

3 

1 

22 

8 

1 

1 

22 

3 

3 

2 

10 

6 

3 

8 

3 


T 10 wLol- r..»on An.twli.in 

Ii..lwto Bunn»Iu niilippuios 

lIIIlill’.ndTeWoi! AbyssiuU 

Xfpal 

The whole remon 
lIimalnyasto£. Thilict, Sumatra, 

Forinu.sa 
Xepal 
X. India 

X. W. Hiiualaj-as, Indio, China, • 

Fornio.sa I 

£. Himalayas, 3,000 to 10,000 ! 

Indio, Ceylon, Tenasscrim | 

India and Ceylon j 

Malacca to Java ; 

N. W. Himalayas to Cliina, For-j 
mosa, Sumatra | 

India, Ceylon, and Up. Bnrmnh | 

Himalayas to Borneo and Java I 
Malacca to Java 
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Oiilvr, rmiiily, oiiil 

(jl'IlUii. 


49. Alrippc . . . . 

f>0. MncrtmuH 

51 . Cmtqntlu . 

52. Trivlinittoiii.i . . 

63. XajKtfht'rii 

54. 1)ryniO(Mt.i]»lius 

55. TurtUnvH 

56. Trichij'm . . 

57. Sihiii 

PANl'KlD-t. 

58. PnruihKtttrnist 

59. Siitliora ... 

60. Chlcnasirua 

CiNrLin.E. 

61. Cinr]u.s 

62. Kiiiiutcs .. 

63. rnicuriia 

64. Myioplwnus ... 


Tiioclodytidjb. 

65. Tesia 

66. Pwtrpiiya,.. . 

67. Troffltulylfs 

68. llimatu? 

C£r.Tiiiin.K. 

60. Certliiii ... . 

70. Sa/poniis... . 

71. Jlhabtlonm 
(Ticlioilroiiia .. 

SlTTlM. 

72. Sitta 

73. Jkndmphilu .. 

Pari HA. 

74. Pams 

75. Melanochhra .. 

76. PmHria 

77 . jfCffiUudisiw .. 

78. Sylrijiarut 

79. Cepkalopyms ... 

LlOTRlCHlDAi. 

90. LiolhrU 



Kuiigc nithin the liegioii. 


I j 

! 16 ■ Tlie wliolo lYvion 
1 .Maliicni to .lava 
! 5 'liiva, lionico, Siimfllm 
! R XofKil, Malai'ca to Java 
' fi Malacca to Java 

6 .Malai'ca to Java, Coy'loii 
! 4 Tcniisscriiii, Malacca 
1 I .Malacca, Borneo 
I 6 ' X- W. llimalayasto Tenasacrini, 
I Formosa 


3 Xcjial In Aracan and E. Thibet, 
3,0(ui-6,0t»0 It. 

S Himalayas to K. Thibet, Chine, 
Formosa 
] Sikhim 


o 
o 
9 

! 6 

I 

I 

I 

0 
6 

1 

o 


Himalayas, China, and Fomios 
Malacca and Suniatra 
N. AV. HiiiialayaK (lo 11,000 ft.‘ 
to Java and \Vcht China 
All India (to 9,0o(i ft. in N. AV. 
Himalayas) S. China, Fonnos: , 
Java, Sumatra 

I 

Eastern Himalayas 
X. AV. lliniilayas to E. Thibet, 
Java 

Himalapsto E. Thilrt 
Darjeeling 


I 2 Himalayas 
j 1 CViitral India 
1 Pliili|)]niie Islands' 
j 1 lliiiiahiyas in vriiiter) 


5 Himalayas to S. India, S. Cliim. 
2 All India and Ceylon to Pegu 
I and Java 


Hi ! The whole rwlon 
2 ! Xejml to Malk'ca and Sumatra 
1 AA'^est Java 
6 W. Himalayas to Cliina 
1 AV. Himalayas to Centra Jndia 
and E. ThilK*t 
1 j N. AV. Himalayas 


3 XopaJ to S. AV. China 


Range beyond the Region. 

New Guinea 

('elubes 
! Timor 

X. AV. China, E. Thil>et 

Paljearetic and Amerii an 
New Guinea 

Turkestan 

I 

I 

I 

I Palaiarctic and American 

i'alaearatic and Xearctic 
Palsearctic genus 

Pahearetic and Ncarctic 

Palicarctio and Nearctic 
j Afglianistau 
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Onlcr, FlAniily, and 
Genua. 

j Q o , Range witliin the Region 

3C 

Raiigi' liC.Muid the Region 

SI. Sica 

1 

■ 3 Himalayas 3,000 — 7,000 ft. 

1 

82. Minla 

4 Nepal to £. Thiliet; moderate 



Lei>;lit8 


S3. Pioparus 

6 N. AV. Himalajos to E. Tliil)ot 
: hifch 

7 N. AV. Himalayas to Teiiasbcnni 
' £. Thiliet and Java 

: Perhaps also Pahearetie 

84. Allot 


85. Cutii* 

2 Nepal and Sikhiin 


86. YuhUa 

4 Hiiiialavas to K. Thibet, high 

Perhaps Paheaivtii- 

87. lyulvs . . 

4 Darjeeling to Teinisseriiii 

8S. Myzornis 

1 Ne]Kil and Sikhim 


PllYLLoRMTima. 

89. Phyllorais 

10 The whole region ; exelinliiig 


China and Philip|iine.s 

, 

PO. Itira 

5 The whole reg. , exel. Phil ippines 
2 Nepal and Hainan 


PI. Efpornis 


PYCyOXOTIM. 

92. MicroscclU 

5 Hunnah, China, Malaya 

’ Jill tan 

93. Pvcnonotus .. 

40 The ^hole region 

Ethiopian 

94. Jinnixus 

2 Himalayas and Hainan 

95. HvpsipeteM . 

15 The whole region 

Mufliigiiscar 

96. Cfiiiigor.. 

11 India, Ceyliiii, Milava, Hainan 

Afi'iea, Molueeas 

97. SitoniU . . 

3 Malaeea, Sumatra, liurneo 

98. Jole 

4 • Araean and ^iulaya 


OiiiOLiD.f:. 

99. Oriolns . . 

12 The \iliok‘ region 

Puhearc. Ethiopian, ('e 
lulics, Flows 

100. Analcipm 

3 Hinialaya.s, Mtiluya, Forijio.**a, 
Hainan 

CAMPEPHAGUiJ^L 

101. Pericroeutiis . 

22 The whole region 

LoiiiWk ; the Aiiionr, 



migrant 

102. Graucalus 

7 India, Ceylon, Mulaya, Philip- 
1 pine.s Hainan and Formosa 

Australian 

10.3. Campephai^ .. 

1 . Philippine Islands 

Celebes to N. (tiiinuu 

104. Volvtjcivom .. 

7 ' The whole reg., cxel. Philip]iiiii'.*> 


105. Lilage 

2 Malaya and Philippines 

( olebes to Paeilie Is. 

106. Cochoa .. . . 

3 Himalayas and Java 


Pir'RVRID^. 

H»7. iJirrurud 

17 ; Tlie whole region 

Etliiup. and Australian 

106. Jihritoja 

2 HiraalayaH to Hurmah and Java 

109. Chihia 

1 ' India to China 

Pekin in summer 

110. Clinptia 

3 India to Bonieo and Formosa 


111. Irena 

3 ' iS. India and Ceylon, Assam to 

1 Malaya and Philippines 


lilU6ClCAPIIk£. 


112. Ifvscicapula . 

6 Cdshtiicre to W. Cliina, 8. India 


113. ErythroHlcma 

7 The whole region, exeluding 

Paheawtio and Maila 

1 Philipjiines 

gasear 
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Onlcr, Family, and 

(ifUUH. 1 

1 

0.5 

52 !■ 

1 

114. Xanthpygia ... 

2 

ll.*). Ihmipus 

1 

116. Pift'iinp/m/H ... 

1 

117. Hcmichelidoii 

3 

118. Xiltar/i . 

3 

119. Cyoniis . 

14 

120. Cyanoi»tila .. 

1 

1*21. Eviinjias 

8 

122. Siiphia .. 

9 

123. JnthiprH 

1 

124. Si/nniHrrin 

1 

12fi. Umittfhiiims . j 

1 

120. lUiipidura 

7 

1 27. Cliff itlurh 

1 

128. Ci'iiiitvhijiltu ... 

1 

129. Tchitrea 

6 

13'. Philenfoina .. 

4 

rAriIT(El’HALlli.E. 


IJl. Hylocharis 

2 

Lanixdj:. 


132. Lauius . . . . 

16 

133. Latiiflliut 

. 1 

134. Tejihrwfoniis... 

; 5 

Coiivin.E. 

1 

1 

135 Pififriush . . 

• 1 

136. Plaiyfophus . 

4 

137. Garmlus 

4 

13S. Cism ... . 

3 

139. Urocisaa... 

7 

140. Tfmmirwt ... 

3 

141. Ikwlrocitta ... 

8 

142. Cfiijmrhiiia ... 

2 

143. Nucifraga ... 

2 

144. Pica 

2 

145. ('orvns 

9 

(Fregilus 

2 


Riangp witlim tlir ni‘;;ion. 


finngo boyuud Uie Region. 


I Mal.'icca to riiina 
; Iiirlia and Cryluii 
Java 

N. India to Ceylon, mid China ; 

I Pliilippines 
Himaliiyus to \V. China 
' The wli«»l(* TPffion 
i Haiiiiin to .lapan 
I Tlip whole rc^., exrl. Philip]>incs 
I N. W. India, CVvlou, Formosa, 

; E. Thibet 
■ Ne]ial 
, ISonieo 

The wlioln region I 

All India and Ce} Ion, Muhiya, j 

Philiiipines " i 

N. India | 

The whole region i 


N. Cliiua and Japan 

Eastein Asia 

Celebes and Timor 
Japan and N. China 


('clehes 

Australian 

Celebes 


The whole region 
Alalaya and l^ilijipincs 


N. China, and Jajiaii, 
Floi'es, Ethiopian 


Aracaii to Mailaya & Philippines • Celebes, Timor 


The whole region Neare., Palicare., Ethioi». 

Java 

India, Ceylon, and Malaya ; ' 

Haiiiaii 


llonieo, iSiimutra ' 

Malaya 

Himalayas, S. China, Foniiosa Pahearctie 
Ilimalnyns and Anieaii to Java 
N. AV. 'Himalayas, Ceylon, IJiir- N. China andJapiin 
niah, ('hina, Fonnosa 
Malaya and Cochin China 
All India to S. C'hiiia, f'onnosa, 
and Suni.atra 
Java and Burmah 

Himalayas and E. Thibet Pahearctie genus 
8,000—10,000 feet 

China and Himalayas of BojUn Paloearctic and Nearctic 

The wdiole region . Cosniop., excl. S. Am. 

Himalayas, high) i Palajaretic genus 


Nkctakiniira 
‘ 146 . JEihofKiga ... 

147. Chnlcosteiha.. 
liS. Arachnotheni 

149. Arachnecthera 


13 Himalayas to AV. (liina & Java, . Celebes 
Centrm India 

1 Malaya and Siam | Celeltcs to New Guinea 

12 The whole reg., excl. Philippines! Celebes, Lombock, New 

I Guinea 

7 The whole region, excL China ■ Celebes to New IcelCnd 
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Older, Family, and 
Genua. 


Range within the Region. 

Rang*: Ixyond the Region. 

150. Kcctaro)ihila ... 

4 

r 

1 India, Ceylon, Mnlayn, Philipp. 

Celebes 

151. Anthreptca ... 

1 

! Malaya and Indo-Chiiia 

1 

Celebes 

Dicfiok 

! 

i 

! 


152. Dicftnm 

' 10 

' The whole region 

' Australian 

153. Pochyglossa ... 

: 1 

i Neml 

Celebes 

154. Piprinoma ... 

‘ 1 

' India and Ceylon 


155. Prionochilus ... 

i 

Malaya 

) 

156. Zostcroi)s 

• 8 

1 The whole region 

Ethiopian, Au.stni1iaii 

157. Chalcopuria ... 

! 1 

; A mean to Malaya 


Hiruxdinidj- 
158. Hinmdo 

10 

The whole region 

i 'osiuopolite 

159. Cotyle 

5 

India to China 

PaltTan*., Ethiop., Amer. 

160. Chelidon 

3 

luilia, Romeo 

Palfoarctic 

pRIXGTLLinjE. 




(Friiigilla 

1 

Himalayas, in winter) 

X. W. Himalayas, in winter) 

Psihearetie gimus 

(Acaiithis 

1 

Piihearctic genus 

(lYooanluclia... 

1 

High Himalayas) 

Pulsearetic genus 

(Chlorospiza ... 

1 

China) 

Pahearctic and Kthinpimi 

161. Passer ... 

6 

The whole region 

Paliearetie and Ethiopian 

(Fiiiigillauclii 

3 

High Himalayas) 

]*ahcan.’tic genus 

(Coeeothrausli*" 

2 

High Himalayas) 

l*.dii*nretic and Xearctie 

(Mvocrobas .. 

1 

High Himalayas) 

Pultearetie genus 

162. Eophona 

1 

('hina 

Pulicarctic 

(PyrrhuU i 

; 4 1 

1 Himalayas, winter) 

Palfeart'tic 

(Cai'podacus .. | 

4 ' 

' Himalayas and Central India, iir 

I'aloiaretie and Xuarctic* 

1 

(Loxia .. . . 1 

! 

3 ' 

winter) ; 

Snowy Himalaya.**) | 

I*Rln?arctic and Xcan'lie. 

(Propyrriiiila ... ' 

1 

Darieeliiig, in winter) | 

[.'] Pala^aretir. 

163. Hatnaioi^isn j 

1 

; 8. E. Hiniol., 5,000 to 10,000 ft. 


(<9. Fam. Emberizix^), 
164. Euspiza | 

4 

1 1 

X. W. India to Riirmah, & China. 

Pd1a*arrtic and Nearetic 

165. Embcriza ... i 

7 

All India and Chiuii, in winter 

Paheurctie genus 

PLOfEIDJE. 




166. Ploceas 

4 

India & Ceylon, Riirmah, Mal.iya. 

Ethiopian « 

167. Munia 

20 

The whole region 

Austro-Malayan 

168. Estrilda 

2 

India and Ceylon, Biirmah, .lava' 

Ethiopian, Australian 

169. Erythrum ... 

1 

.lava, Sumatra 

.Moluccas to Fiji Islands 

STURK1D.B. 




170. Eulabes 

7 

The whole reg., exel. Philippines 

Flores, Papua 

171. Ampdieepa .. 

1 

Tenasserim to Cochin-China 

172. Gymnopa 

1 

Philippine Islands 


173. Pastor 

1 

All India to Durmah 

8. Palnarctie. 

174. AtridoOyerea ... 

6 

The whole region j 

Celebes 

175. Siurnia 

12 

The whole region 1 

N. ChinaftJapsn, Celebes 

176. Stumns 

3 

India and China 

Paliearetie 

177. Stwrmpador ... 

3 

Cen. India to Burmah k Malaya ' 


178. CalomiB 

2 

Malaya and Philippines 

[f] Celebes, Bfoluccas to 

179. SfvngloBaa ... 

a 

1 

W. and Central Himalayas j 

Samoan Islands 








CHAP. XII.] 


THE ORIENTAL REGION. 


381 


Onler, Family, and 

(itfllUS. 

^1 

! 

Range within ilie Region. 

Aiitamii).e. 



180. Artaiiius. . 

3 

The whole region 

ALAUD1D.C. 



(Otocorys 

1 

N. India, in winter) 

181. Aliiuda 

7 

India and China 

1S2. Galeritii... 


Central India 

183. Calandiclla . 

o 

India and Burmah 

(Melanocoryplij 

1 

N. ^\\ India) 

184. Mirafra .. 

5 

India, Ceylon, and Java 

185. Ammoniancs... 

1 

Coiitial India 

186. Pyrrhulauda... 

1 

India and Ceylon 

Mutacillida. 



187. Motacilla ... 

6 

India and Ceylon to China am 

China imd Pliilippines 

188. Budytes 

2 

189. Calobates 

1 

The whole region 

190. Kthiuricola ... 

1 

India, Ceylon, and Malaya 

191. Authus 

3 

India and China 

]9£. Coiydalla 

8 

The whole i^on 

193. Uetemra 

1 

Himalayas 

Eurtlshidje. 



194. Ewyhxmm 

2 

1 Malaya 

195. SerUophm ... 

1 

Himalayas 

196. PaarisonnuH .. 

1 

Himalayas 

197. (Jorytloii 

1 

Malacca, Sumatra, Borneo 

1 98. Cymbirhynrh u:t 

2 ' 

1 Araoan, Siam, and Malaya 

199. Calyptomena... 

1 

Malacca, Sumatra, Borneo 

PriTiDA 



200. Pitta 

11 

The whole region 

201. EudMa 

3 

Malaya 

202. HydrvTAis 

3 

Himalayas and Malaya 

PlCARliE. 

PlCIDA 



203. Fivia 

1 

N. W. Himalavas to £. Tliibet, 
3,000-6.000 ft 

204. Sdsia 

2 

Nqail to Malaya and Borneo 

205. Picus 

14 

The whole region, excL Hiilip- 

206. Hyopiens 

207. Vangipicus ... 

1 

fiines 

Himalayas 

12 

The whole region 

208. JSeinwardfipieuit 

1 

Penang to Sumatra and Borneo 

209. FenUia 

2 

Nepal to Sumatra and Borneo 
India, C^lon, Malaya, I'liilip- 

210. Chryaoeoktpta 

8 

211. Eemicereua ... 

6 

pines 

Malabar, Pegu to Malaya 

212. Gedniit 

12 

All India and Ceylon to Pegu 
and Malaya 


Range beyond the Region. 


AHsti-alian 


Paliearctic and Nearctic 
I'alearctic and Ethiopian 
Paliearctic 

Paleearctic and Ethiopian 

Paliearctic 

Ethiopian 

Palearctic and Ethiup an 
Ethiopian 


Paliearctic and Ethiopian 

Paliearctic & Ethiopian, 
Moluccas 
Paliearctic 

Cosmopolite 
Paliearctic, Australian 


Australian, Ethiopian 


Paliearctic, American 
N. China 

N. China, Japan, Celebes 


Palaairctic 
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Order, Family, and 
Goiiiu. 


213. MuUcripicus .. 

214. Brachiptcrmis 

215. Ti^ 

216. Gecinulm 

217. Mighjpt*'s 

218. Mii*ro2ttci‘nv^ . 

Yuxcidje. 

219. Yiinx 

IxnirATOKIPJL 

220. luilicator 

M£(tAL.£M 1 D.£. 

221. Mtgalama ... 

222. XaiUkolama ... 

223. Psihjiogon ... 

224. Ctdomiii^ihus .. 

Cucri.iD.E. 

225. PhoitiicophaSs 

226. Hhinwfxrifx ... 

227. JJanylophus ... 

228. Lepidograiahius 

229. Carpococcyx ... 

230. Zandostainus .. 

231. Ehoj^ytes ... 

232. Taccocoua 

233. PoIioeoLcyz 

234. Kkinortha ... 

235. Centropiis 

236. Cuciilas 

237. Caoomantis ... 

238. Chrysococcyz 

239. Sumiculus ... 

240. Hieroc^cyz... 

241. Coccystea ... 

242. Eudynamia . 

Cobaciidj:. 

243. Coracina 

244. Eaiyatomua ... 

MEROriDiE. 

245. XyctiomU ... 


Raiigo within tin* KogiDii. ' Rango beyond the Region. 


5 Miilabav, Araeiiu to Miiliiyn auil Colclies 

: riiiliiipiiies 

5 India, Ccvlon, ami Oliiiia 
5 India to ilaltya 

2 S. HimciLi}*as*to BuriiMli 

3 Malaya 

3 India .iiid Coylon, to Bonu'o ami 
S. China 


1 Ctiiitral and S. China ’ TahTan-tii*, S Afiic.i 


2 Himalat-as and Borneo Ktliiopian 


27 The whole region, excl. Pliilii)- 
nines 

4 All India and Ceylon to IVgn 
I and Malaya 

1 ! Suniatiii 

2 Malacca, Sumatra and Borneo 


. 1 
1 

I 1 
1 
1 

' 1 
I 7 

I 4 
: 1 
. 1 
14 
10 
' 9 
! 5 
2 

. 6 
1. 


2 

1 

3 


C’cylon 

Java 

niilippinc Iblands 
Fliilippine Islands 
Bonico, Sumatra , 

Malaya 

Nepal to Ceylon, Hainan and 
3 ialava i 

All India, Ce 3 don, 5 Ialacca ; 

Malacca, Sumatra, Borneo ! 

, Malacca, Sumatra, Borneo | 

The whole region 
The whole region 
Tlie whole region 
The whole region 
India, ('eylon and Malaya 
The whole region 


The whole region, ezcl. 
■ pines 

^ The whole region 


PhUip- 


India, Ceylon and Burmah 
The whole region 


; £thio]>ian, Australian 
I I’ala'aro., Ethiop., Auat 
' Anstralian 
Ethiopian, Australian 

I.Celebes^ N. China and 
Amoorland 
Ethiopian 

Anstraliaa 


Ethiopian, S. Palsearctic 
CeleW 

Ethiopian, Aiutrslian 


|S. India to Himalayas, Bunnah, 
I Sumatn, and Borneo 
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Order, Family, uinl 
Gcaua. 


Uaiiifc vrithiu the Region. i Range beyond the Region. 


246. Merops . . . 

Trogomd.1:. 

247. Harpavtrs 

ALCK1I1NID.E. 

248. Halcyon 

249. Pdargopsis ... 
2;)0. Carcincutes . . 

251. Ceyx 

252. Alcedo 

253. Alcyone . 

254. Cerylo 

Buctrotidje. 

255. Buceroa ... . 

256. Jli/drociftsa ... 

257. Boreniconii& ... 

258. Culao 

2.59. Aceroa 

260. Cmmrrhinua 

261. Pfvdopidca ... 

262. Bliinnplnx ... 

263. Menivtroa 

Vfuvidx. 

264. Upupa 

PODARGIDA 

265. BatracLustomuH 

Caprimulgid^ 

266. Gaprimulgiu ... 

267. Ljfnoomia ... 

CTPREUDiB. 

268. CypaeluB 

268. Dendroclielidon 

270. GoUocalia ... 

271. OuBtoia 

. PSITTACI. 

Gacatuida 

^CacatnA 

PALBOimiTHlfilA. 

272. PalncxniiB ... 


5 Tlic whole ivgion S. PaLearctic, Ethiopian, 

I Australian 

lo The whole region, exel. China 


111 The whole ri‘gion S. Palsearctic, Etliopiaii, 

‘ Australian 

7 Thu whole n^gioii, excl. China ( 'ulebes and Timor 
2 Burniah, Siam, and Malaya 

6 India and (Vylou, Malaya and Moluccas & New Guin. 

' ■ Philippiiie.s ' 

; 5 The whole region Palaearctic, Ethiopian, 

Austro-Malayau 

' 1 I Pliilippines Australian genus 

I 2 India to S. China I Ethiopian, S. Pahcarctie, 

[ I Ameiican 

I . I 

j 4 ' Nepal to Malaya, S. Imlia,' 

1 Pliilippiuos 

I 7 ; India, Ceylon and Malaya 
. 1 I Sumatra ‘ 1 W. Africa 

2 j Teuasserim, Malaya ' Austro-Malaya 

1 ' S. E. Himalayas 

2 . liliilacca to Borneo and Philip- Celebes 

! pines ' 

1 I ITiilippincs 
1 ' Suinatni, Borneo 
{ 3 India and Ceylon to Teuasserim i 
! 

I 3 India, Ceylon and Burmah | Ethiopian, S. Paliearctic 


6 Indio, Ceylon and Malaya I Moluccas 


13 The whole region The Eastern Hemisphere 

4 Bunnah, Malaya, & Philippines Celebes 


8 The region, excL Philippes The OldWorld ft S.Amer. 
3 Ceylon, India, Malaya, lliilipp. Austro-Malaya 
3 The whole re^on Mada^^ascar, Moluccas, 

Pamfic Islands 

8 Ceylon, India, Malaya, Hainan America, Africa 


1 Philippines) Australian genus 


14 N. W. India to Ceylon, Siam ft> Etliiopisn 
Malaya ! 
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Order, Family, and 
Genua. 



Ranji;? nithiii the Region 


llangi* beyonil the Region. 


273. Prioniturns 

274. Cyclopsitta 

275. Psittinus 
270. Tanj^iathufl 

277. Loiiculns 

* COLUMBJE. 
Columbidj:. 

278. Treron ... 

279. Ptilopus... 

280. Car|)ophaga 

281. Columba 

282. Jantliufuas 

283. Maeropygia 
« 284. Turtur'... 

285. Chalcopliaps 

266. Phapitreron . 

287. Calceiias... .. 

288. Phlegrenas .. 

289. Geopelia 

GilLLlNiE. 

Pteroclida 

290. Pterocles 

Tetkaonida. 

291. Fnncoliniis . 

292. OrtygornU . 

298. Peidix ... . 

294. Cotuniix 

295. BolMus.., . 
(Caocabis 

Pharianida 
290. Pavo 

297. Argusianut .. 

298. PolypUttnn .. 

(Lopbophorus 

(Tetraophasis 

299. Ceriomis 
(Piicnria 

800. PbaaiaiiiiB 

801. £uplocamut . 

801 GaUva ... . 
801 QaUopeirilix . 


1 I Philippine laliiu-ls 
1 I Philippine IsIuikIs 
1 1 3falaya, excl. Java 
1 ' Philippine Islands 
9 CVyloii, India, M.ilaya, 
‘ l»iue'» 


Philijv 


‘ Celebes 
Papuan Island.^ 

Austro-Ma1.iya 
IVlebes and .Mohii'ras, 
Flores 


. i 

• 21 The whole region ' Kthiopian, Moluccas 

! 3 ' Malaya aud Philippines Aiistraliaii 

. 10 India aud CVyloii to Hainan and Australian 
I Pliilippines 

; 7 Ceyjon and India to TenaRseriiii PaLearc., Etliiop., Amcr. 
j 3 Philippine, Andaman & Xicubar Japan, Moluccas to Sa- 
^ Isfauds iiioaii Lslands 

; 6 Nepal, Java, Hainan, Philip]»incs Austro- Malaya, Australia 
8 The whole region Did World, Austro- Malay. 

2 India, CVylon, ^Lilaya, Hainan, Austro-Malaya, Australia 
Philippines, Formosa 
2 Philippine Islands 

1 Nicobar and Philippine Islands Au.stro-Malaya 

2 Philippine and Sooloo Lslands .\ustro-Mal. & Polynesia 

I 1 Philippine Islands, Java | Austro-Malaya dLlustnil. 


2 Central and .S, India 


• S. Puhearctic, Ethiojtiau 


.3 Ceylon and India to S. China ! S. Pahcarctic, Ethiopian 
3 Ceylon to Himalayas, Sumatra & ^ 

Borneo ; 

12 India, Malaya, Philippines, China | I’.iUearctic 
9 The whole region | The Eastern Hemisphere 

2 Malacca, Siam, Borneo, Philip]).' 


1 W, Himalayas) 


Pidscarctic genus 


2 I Ceylon to Himalayas, S.W. Cliinsl 
I and Java 

4 Siam, Malacca, Borneo 

5 Upper Assam to S. W. Chum ft 

Sumatra 

3 ( 'ashmere and £. Tliilmt) 

1 £. Thibet) 

6 X. W. Himah^aa to W. China 

3 X. W. HimaiayaB to N. China 
and Mongolia) 

3 W. Himalayas,)! China, Formosa 
18 N. W. Himalayas to China 

Sumatra aud Borneo 

4 The Tenon, exel China 
8 Central India to Ceylon 


Palscarctic genus 
Polffiarctic genus 

4. K. Paliearctic 
Palsarctic genua 

5. Pahearctic 


Celebes and Timor 
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OnliT, Family, and 
Gciiiia. 


Ihinge within the Reifiuii. 

Rnilge beyond the Region. 

TL'IlNiriDA;. 

304. Tiirilix . .. 

V ' 

The whole region 

S. Palwarc., Ethiopian, 

Mei;.\ 1*01)1 1 n.c. 

305. Megnpudius .. 

i 

2 

Nicolwr Is., riiilipidncs, N. "W. 

Austiulian 

Celebes to SamiMii Is., 


Borneo 

N. Australia 

ACCiriTKES. 

V rLTi'RinA:. 

306. Vnltiir . ... 

! 

1 ■ 

Himalayas 

1 S. Palasarctic, Etbinpian 

307. Gyps 

3 

India and Siam 

S. Palsarctic, Ethiopian 

30S. . 

1 

India and Burmah 

1 N. Ethiopian 

309. Nco)ihron 

1 

All India 

1 S. Palieaictic, Ethiopian 


F \i.n)Niii.f£. 

310. C'iivus . 4 

311. AKtur 4 

312. Acuipitcr 2 

313. Huteo . . 2 

314. A(]iiila . 4 

315. >:i8aotii8 2 

316. Ijophotriorcliis 1 

317. Neopus .... 1 

318. Spizaetus ... 5 

319. Circaetiis ... 1 

320. SjrilorMS ... 5 

321. Butastnr ... 3 

322. Haliseetus ... ' 2 

323. Hnliilstiir ... | 1 

324. Milvus 3 

325. Elanns * 2 

326. Macheerhamphiis' 1 

327. I’eruis | 1 

328. Baza 3 

329. Hiemx 4 

330. Poliohiemx ... 1 

831. Falco 8 

332. Ceijhneis ... 3 

PAND10KID& 

333. Pandion 1 

334. PolioaetUB 2 

Stkigida 

83j». Alihene 9 

886. Ninox 7 

837. Bubo 4 

888 Ketupa 8 

839. Scops 7 


India and China 
, The whole region 
• The whole region 
i India to China 
India tot(''hiiia 
India and Ceylon 
ludo-Malnya 

India to Burniah and Malaya 
India to Malaya and Foinioaa 

Indian peninsula 
The whole region 
The whole region 

The whole region 

India to Malaya 
The whole region 
India, Malaya 
Malacca 
India 

India to Malaya 

N. India, Bumiah, 5lalaya 

Burmah 

The whole region 
The whole region 


The whole region 
India to Malaya 


I Almost Cosxnqiolite 
Almost Cosmopolite 
I Almost Cosmopolite 
I Cosmopolite ; ezcl. Austl. 

' Nearc, Palsearc., Ethiop. 
S. Palfear., Ethiop., Ans. 
Neotropical 
Celebes and Moluccas 
Neotropical, Ethiopian, 
Aiistro-Malayan 
Paliearc., Ethiop., Timor 
Celebes 

N. E. Africa, Celebes, 
New Guinea 

Cosmopolite ; excl. Neo- 
tropical region 
.Austro-Malaya, Arstral. 
The Eastern Hemisphere. 
Africa, Australia 
i S. W. Africa & Madag. 

' Paliearcticand Ethiopian, 
CVdcbes 

Moluccas and N. Auatrl. 
E. Africa 

Almost Cosmopolite 
Almost Cosmopolite 


CosmoiHxlite 

Indo-Malaya & Polynesia 


The whole region 
The whole region 
India, Cevlon, Malaya and Philip.! 
The whole region I 

The whole regiou 


The Eastern Hemisphere 
N. China and Japan 
Cosmop. exc. Anstr. reg. 

Almost Cosmopolite 
C C 
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Order, Femily. and 
tieuua. 


Range within the Brgim. 

Range beyond the Region. 

840. Svrniuni 

(Asio 

6 

' The whole region 

Coemop. exe. Anatr. reg. 

2 ' 

' India) 

Palmrc., Ethiop. Amer. 

841. Strix 

4 1 

' The whole region 

Cosmopolite 

842. Phodilus ... | 

2 ' 

1 

Nepal, Malaya 


Pee\diar or nry Charactcrutie Genera of Wading or Swimming Birdt, 


GRALL.K. 

Ballidj:. 

Kalliua | 

Pakkida 

Bydropkasianwi 

C11AKADIIUD& 
JEsacus 


I 

10 ' The whole region 
1 j The whole region 
1 The whole region 


AuHtro-Malaya 


Austro-Malayan, Aiistra 




CHAPTER XIII. 


THE AUSTn\U.VN EEGIOX. 

The Australiau is the great insular region of the earth. As a 
whole it is one of the best marked, and has even been considered 
to be equal in zoological value to all tbe rest of the globe ; but 
its separate portions are very heterogeneous, and their limits 
sometimes ill-defined. Its central and most important masses 
consist of Australia and New Guinea, in which the main features 
of the region are fully developed. To the north-west it extends to 
Celebes, in which a large proportion of the Australian characters 
have disappeared, while Oriental types are mingled with them 
to such an extent that it is rather difficult to determine where to 
locate it. To the south-east it includes New Zealand, which is 
in some respects so peculiar, that it has even been proposed to 
constitute it a distinct region. On the east it embraces the 
whole of Oceania to the Marquesas and Sandwich Islands, whose 
very scanty and often peculiar fauna, must be afliliated to the 
general Australian type. 

Australia is the largest tract of land in the region, being 
se\eral times mote extensive than all the other islands combined, 
and it is here that the greatest variety of peculiar types liave 
been developed. This island-continent^ being situated in the 
track of the southern desert zone, and having no central moim- 
taiiiH to condense the vapours from the surrounding ocean, has a 
large portion of its interior so parched up and barren as to be 
almost destitute of animal life. The most extensive tract of 
fertile and wdl-watered country is on the east and south east. 
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v’liere a fine range of mountains reaches, in the Colony of Vic- 
toria, the limits of perpetual snow. The west coast also possesses 
mountains of moderate height, but the climate is very dry and 
hot The iiortheni portion is entirely troincal, yet it nowhere 
presents the luxnriuiice of vegetation characteristic of the great 
island of New Cuiuea immediately to the north of it. Taken as 
a whole, Australia is charactomod by an arid cliiuate and a de- 
ficiency of water; conditions which have probably long prevailed, 
and under which its very i»cctiliar fauna and flora have been de- 
veloped. TJiis fact will account for some of the marked difler- 
ences between it and the adjacent sub-regions of New (luinea 
and the Moluccas, where the climate is moist, and the vegetation 
luxuriant ; and these divergent features must never be lost sight 
of, in com])ariiig the different portions of the Australian region. 
In Tasmania alone, whicli is Imwever, essentially a detached 
poitiou of Australia, a more uniform and moister climate i>rc- 
vails; but it is too small u tract of land, and has been too 
recently severed from it.s paraiit mass to have developed a 
special fauna. 

The Austro-Maluy sub-region (of which New (Ininea is the 
central and typical mass) i.s .strikingly contra-cted with Australia, 
being subjected to purely eipiatorial condition.s, — ^a high, but 
uniform temperature, excessive moisture, and a lu.vuriunt forest 
vegetation, exactly similar in general featui'cs to that which 
clothes the Indo-Malay Islands, and the other portions of the 
great equatorial forest zone. Such a climate and vegetation, being 
the necessary result of its gec^papliical position, must have 
existed from remote geological epochs with but little change, and 
must therefore have profoundly affected all the forms of life 
which have been developed under their influence. Around Kew 
Guinea as a centre are grou]>ed a number of important islands, 
more or less closely agreeing witli it in physical features, climate, 
vegetation, and forms of life. In most immediate connection we 
place the Aru Islands, M}'Sol and Waigiou, with Jobie and the 
other Islands in Gedvinck Bay, all of which are connected with 
it by shallow seas ; they possess one of its most characteristic 
groups, the Birds of Paradise, and have no doubt ouly recently (iu 



CHAP, xni.] 


THE AUSTBALIAX BEGrON. 


3fl9 


a geological seuse) been separated iioni it In tlie next rank come 
the large islands of the Moluccas on the west, and the range 
terminating in the Solomon Islands on the east, both of which 
groups possess a clearly Papuan fauna, although deficient in 
many of the most remarkable Papuan types. 

All these islands agree closely with Xew Guinea itself in 
lieing very mountainous, and covered with a luxuriant forest 
vegetation ; but to the south-west we find a set of islands ex- 
tending Irani Timor to Iximbock, which agree more nearly with 
Australia, both in climate and vegetation; being arid and 
abounding in eucalypti, acacias, and thickets of thorny shrubs. 
These, like the ^loluccas, are sun-ounded by deep sea, and it is 
doubtful whether they have either of them been actually con- 
nected with Xew Guinea or Australia in recent geological times; 
but the general features of tlieir zoology oblige us to unite all 
l1..3.^e islands with New Guinea as forming the Austro-Malay 
sub-division of the Australian region. Still further west how- 
«‘ver, we have the laige island of Celebes, whose position is very 
difficult to determine. It Is mountainous, but has also extensive 
plains and low lands. Its climate is somewhat arid in the south, 
where the woods ara often scattered and thorny, while in the 
north it is moister, and the forests are luxuriant. It is surrounded 
by deep seas, but also by coralline and volcanic islets, indicating 
funner elevations and subsidences. Its fauna presents tbe most 
puzzling relations, showing affinities to Java, to the Philippines, 
to the Moluccas, to New Guinea, to continental Indio, and even to 
Africa; so that it is almost impossible to decide whether to place 
it in the Oriental or the Australian r^on. On the whole the 
preponderanco of its relations appears to be with the latter, 
though it is undoubtedly very anomalous, and may, with almost 
as much propriety, be classed with tlie fonuer. This will be 
better understood when we come to discuss its zoological pecu- 
liarities. 

The next sub-region consists of the extensive series of islands 
scattered over the Pacific, the principal groups being the Sand- 
wich Islands, the Marquesas and Society Islands, ^ Naviga- 
tors’, Friendly, and Fiji Islands. New Caledonia and the New^ 
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Hebrides have rather an uncertain position, and it is difficult 
to decide u’hether to class them inth the Austro-Malay Islands, 
the Psdfic Idands, or Australia. The islands of the west Facific, 
north of the equator, also probably come into this region, 
aldiough the Ladroue Islands may belong to the Philippines ; 
but as tlie fauna of all tliese small islets is very scanty, and 
veiy little known, they are not at present of much importance. 

There remains the islands of New Zealand, \rith the surround- 
ing small islands, as far as the Auckland, Chatham, and Nor- 
folk Islands. These are situated in the south temperate 
forest-zone. They are mountainous, and have a moist, equable, 
and temperate climate. Tliey are true oceanic islands, aud the 
total absence of mammalia intimates that they have not been 
connected with Australia or any other continent in recent geolo- 
gical times. The general character of their zoology, no less 
than their botany, affiliates them however, to Australia as por- 
tions of the same zoological region. 

General Zoological Cluiraeteristice of the AvMralian Segion . — 
For the purpose of giving an idea of tlie very peculiar and 
striking features which cliaracterise tlie Australian region, it 
win be as well at first to confine ourselves to the great central 
land masses of Australia and New Guinea, where those features 
are manifested in their greatest force and purity, leaving the 
various peculiarities and anomalies of the outlying islands to he 
dealt with subsequently. 

Mammalia . — ^The Australian region is broadly distinguished 
from all the rest of the globe by the entire absence of all the 
orders of non-aquatic mammalia that abound in the Old 
World, excqpt two — ^the winged bats (Ghiroptera), and the equally 
cosmopolite rodents (llodentia). Of these latter however, only 
one fiEiniily is represented — the Muridse — (comprising the rats 
aud mice), and the Australian representatives of these are all of 
small or moderate size — a suggestive fact in appreciating the true 
diaracter of the Australian fauna. In place of the Quadrumana, 
Carnivora, and Ungulates, which abound in endless variety 
in all the other regions under equally favourable conditions, 
^Australia possesses two new orders (or perhajis sub-classes) — 
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Marsupialia and Monotrcinata, found nowlieie else on the globe 
except a single family of the former in America. The Marsu- 
pials are wonderfully developed in Australia, where they exist 
in the most diversified forms, adapted to different modes of life. 
Some are carnivorous, some herbivorous ; some arboreal, others 
tcrrestiiaL Tliere are insect-eaters, root-gnawers, fruit-eaters, 
honey-eaters, leaf or grass-feeders. Some resemble wolves, 
others marmots, weasels, squirrels, flying squirrels, dormice or 
jerboas. Tliey aie classed in six distinct families, comprising 
about thirty genera, and subser\'e most of the purposes in the 
economy of nature, fulfilled in other parts of the world by very 
different groups ; yet they all i)ossess common peculiarities of 
stiucture and habits which sIioav that they are members of 
one stock, and have no i-eal affinity witli the Old-World forms 
which tliey often outwardly resemble. 

Tlic other ordei', Monotremata, is only represented by two rare 
and very remarkable forms, OrnithorKynrhm and Echidna, pro- 
Imbly tlie descendants of some of those earlier developments of 
mammalian life w’hich in every other port, of the globe have long 
been extinct 

The bats of Australia all belong to Old-World genera and 
possess no features of special interest, a result of the wandering 
habits of tliese aerial mammals. Tlie Bodents ore more interest- 
ing. They are all more or less modified forms of mice or rats. 
Some belong to tlie widely distributed genus Mus, others to four 
allied genera, which may be all modifications of some common 
Old-World form. Tliey spread all over Australia, and allied 
sjiecies occur in Celebes, so that although not yet knoum fram 
New Guinea or the Moluccas, there con be little doubt that some 
of them exist there. 

Birds . — The typical Australian r^on, as above defined, is 
almost as wdl characterized by its birds, as by its mammalia ; 
but in this case the deficiencies are less conspicuous, while the 
peculiar and characteristic families are numerous and important 
The most marked deficiency as r^ards wide-spread families, is 
tlie total absence of Fringillidie (true finches), Ficidse (wood- 
peckers), Vultaridm (vultures), and Phasianidie (pheasants). 
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and among prevalent Oriental groups, Pycnonotidte (bulbuls}, 
Phyllomithids (green bulbuls), and Megalaimidte (barbets) are 
families whose absence is significant. Nine families are peculiar 
to the region, or only just pass its limits in the case of single 
species. These are Paridiseidss (paradise-birds), Meliphagidai 
(honey-suckers), Menuridse (lyre-birds), Atrichidte (scrub-birds), 
Cacatuidss (cockatoos), Platycercidee (broad-tailed and grass- 
paroquets), Trichoglossidse (brush-tongued paroquets, ^regajio- 
diidse (mound-makers), and Casuariidte (cassowaries). There are 
also eight veiy' characteristic families, of which four, — Pachy- 
cephalidte (thick-headed shrikes), Campephagidte (caterpillar 
shrikes), Dicseidse (flower-peckers), and Artamidte (swullow- 
shrikes) — are feebly represented elsewhere, while the other four 
— Ploceidte (weaver-finches), Alcsedinidai (kingfishers), Podaiguhu 
(frog-mouths), and Columbidte (pigeons) — although widely dis- 
tributed, are here unusually abundant and varied, and (exce])t 
in the case of tlie Ploceidte) better represented in the Austmlian 
than in any other region. Of all these the Meliphagidte (honey- 
suckers) are the most peculiarly and characteristically Australian. 
This family abounds in genera and species ; it extends into every 
part of the region from Celebes and Lombock on the west, to 
the Sandwich Islands, Marquesas, and New Zealand on the east, 
while not a single species overpasses its limits, with the excep- 
tion of one (Ptiloiis limXmta) which abounds in all the islands of 
the Timorese group, and has crossed the narrow strait from 
Lombock to Baly ; but this can hardly be considered to impugn 
tlie otherwise striking fact of wide diffusion combined witli 
strict limitation, which characterizes it This family is the more 
important, because, like the Trichoglossidse or brush-tongued 
paroquets. It seems to have been developed in co-ordination widi 
that wealth of nectariferous flowering shrubs and trees which is 
one of the marked features of Australian vegetation. It probably 
originated in the extensive land-area of Australia itself, and 
thence spread into all the tributary islands, where it has become 
variously modified, yet always in such close adaptation to the 
other great features of the Australian fauna, that it seems unable 
^ to maintain itself when subject to the competition of the more 
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varied forms of life in the Oriental region ; to which, possessing 
great powers of flight, some species must occasionally have emi- 
grated. Its presence or absence serves therefore to define and 
limit die Australian region with a precision hardly to be 
iKjualled in the case of any other region or any other family of 
birds. 

Tlic Trichoglossidie, as already intimated, are another of these 
peculiarly organized Australian families, — ^parrots with an ex- 
tensile biush-tipped tongue, adapted to extract the nectar and 
])ollcn from floweie. These arc also rigidly confined to this 
legion, but they do not range so completdy over the whole of it, 
being absent from New Zealand (where however they are repre- 
sented by a closely allied form NtWor), and from the Sandwich 
Islands. The Faradiseidie (binls of paradise and allies) are 
another remarkable family, confined to the Papuan group of 
islands, and the trc])ical parts of Australia. Tlie Megapodiidse 
fdi- mound-builders) are another most remarkable and anomalous 
group of birds, no doubt specially adapted to Australian con- 
ditions of existence. Their peculiarity consists in their laying 
euonnous eggs (at considerable iuterx'als of time) and burying 
them either in the loose hot sand of the beach above high-water 
mark, or in enonuous mounds of leaves, sticks, earth, and refuse 
of all kinds, gathered together by the birds, whose feet and 
claws are enlaiged and strei^thened for the work. The warmth 
of this slightly fermenting mass hatches the eggs; when the 
young birds work their way out, and thenceforth take care of 
'themselves, as they are able to run quickly, and even to fly short 
distances, as soon as they are hatched. This may perhaps be an 
adaptation to the peculiar condition of so large a portion of 
Australia, in respect to prolonged droughts and scanty water- 
siipply, entailing a periodical scarcity of all kinds of food. In such 
a countiy the confinement of the parents to one spot during the 
Iciq' period of incubation would often lead to starvation, and the 
consequent death of the offspring. But tlio. same birds with &ee 
power to roam about, might readily maintain themsdves. This 
peculiar constitution and habit, which enabled the Megapodii to 
maintain an existence under the unfavourable conditions of thpir 
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original habitat gives them a great advantage in the luxuriant 
islands of the Moluccas, to which they have spread. There 
they abound to a remarkable extent, and their eggs furnish a 
luxurious repast to the natives. They have also reached many 
of the smallest islets, and have spread beyond the limits of the 
region to the Pliilippines, and North-Westem Borneo, as well 
as to the remote Nicobar Islands. 

The Platycercidse, or broad-tailed paroquets, are another 
wide-spread Australian group, of weak structure but goigcously 
coloured, ranging from the Moluccas to New Zealand and tlie 
Society Islands, and very characteristic of the region, to which 
they are strictly confined. Tlie Cockatoos hare not quite so 
wide a range, being confined to the Anstro-Malayan and Austra- 
lian sub-regions, while one species e.xtends into tlie Philqtpine 
Islands. The other two peculiar families are more restricted in 
their range, and will be noticed under the sub-regions to which 
they respectively belong. 

Of the characteristic families, the Pachycephalidse, or thick- 
headed shrikes, ate especially Australian, ranging over all the 
r^on, except New Zealand; while only a single species has 
spread into the Oriental, and one of doubtful affinity to tlie 
Ethiopian region. The Artamidie, or swallow-shrikes, are also 
almost wholly confined to the r^on, one species only extending 
to India, lliey range to the Fiji Islands on the east, but only 
to Tasmania on the soutL These two families must be cou- 
sidraed as really peculiar to Australia. The Podargidse, or frog- 
mouths — huge, thick-billed goat-suckers — are stiiinge birds very • 
characteristic of the Australian region, although they have 
representatives in the Oriental and Neotropical regions. Cam- 
pephagids (caterpillar-shrikes) also abound, but they are fairly 
represented both in India and Africa. The Ploceidm, or weaver- 
birds, ate the finches of Australia, and present a variety of 
interesting and beautiful forms. 

We now come to the kingfishers, a cosmopolitan family of 
birds, yet so largely developed in tlie Australian region as to 
deserve special notice. Two-thirds of all the genera are found 
hm^ and no less than 10 out of the 19 genera in the family are 
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peculiar to the Australian region. Another of tiie univeTsally dis- 
tributed families which have their metropolis her^ is that of the 
Columbidie or pigeons. Tliree-fourths of the genera have represen- 
tatives in the Australian region, while two-fifths of the whole are 
confined to it ; and it possesses as many species of pigeons as any 
otlier two regions combined. It also possesses the most remark- 
able forms, as exemjilified in the great crowned pigeons (GWra) 
and the hook-billed Didunculus, while tlie green fruit-pigeons 
{Itilqpuii) arc sometimes adorned with colours vying with those 
of the gayest parrots or chatterers. This enormous development 
of a family of birds so defenceless as the pigeons, whose rude 
nests expose their eggs and helpless young to continual danger, 
may perhaps be correlated, as I have suggested elsewhere (Ibis, 
1865, p. 366), with the entire absence of monkeys, cats, lemurs, 
w'easels, civets and other arboreal mammals, which prey on «ggs 
and young birds. The very prevalent green colour of the upper 
])art of their plumage, may be due to the need of concealment 
from their only enemies, — ^birds of prey ; and this is rendered 
more probable by the fact that it is among the pigeons of the 
small islands of the Pacific (where hawks and their allies are ex- 
ceedingly scarce) that w'e alone meet with species whose entire 
))lumage is a rich and conspicuous yellow. Where the need of 
concealment is least, the brilliancy of colour has attained its 
maximum. We may therefore look upon the genus Ptilqpus, 
w'ith its fifty species whose t^’pical coloration is green, with 
patches of bright blue, red, or yellow on the head and breast, 
as a special development suited to the tropical portion of the 
Australian region, to which it is almost wholly confined. 

It wall be seen from the sketch just giveu, that tlie ornitho- 
logical features of the Australian region are almost as remark- 
able as those presented by its Mammalian fauna ; and from the 
fuller development attained by the aerial class of birds, much 
more varied and interesting. None of the other regions of the 
earth can offer us so many families with special points of 
interest in structure, or habits, or general relations. The 
paradise-birds, the honeysnekers, the brush-tongued paroquets, 
the mound-builders, and the cassowaries — all strictly peculiar 
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to the le^on — ^with such Temarkable developments as vre have 
indicated in the kingfishers and pigeons, place the Australian 
region in the first rank for the variety, singularity, and interest 
of its birds, and only second to South America as regards 
numbers and beauty. 

Beptika . — In Eeptiles the peculiarity of the main Australian 
region is less marked, although the fauna is sufficiently distinct. 
There is no family of snakes confined to the region, but many 
peculiar genera of the families Pythonidte and Elapidae. Aiwut 
two-thirds of the Australian snakes belong to the latter faiiiilv, 
and are poisonous ; so that although the Crotalidte and Vi]>eiidie 
are absent, there are perhaps a larger proportion of poisonous 
to harmless snakes than in any other part of the world. Accord- 
ing to Mr. Gerard Kreift the proportion varies considerably in the 
different colonies. In Victoria, Xew South Wales, and Queens- 
land the proportion is about two to one ; in West Austmlia 
three to one ; and in South Australia six to one. In Tasmania 
there are only 3 species and all are poisonous. The niimlter 
of species, as in other parts of the world, seems to increase 
with temperature. The 3 in Tasmania have increased to 12 
in Victoria, 15 in South Australia and the .same in We.st 
Aristialia ; 31 in Xew South Wales, and 42 in sub-tro]iii;al 
Queensland. 

The lizards of Australia have lately been catali^ued by Dr. 
Gfinther in the concluding part of the “ Voyage of the Erebus 
and Terror,” issued in 1875. They belong to 8 families, 3 of 
which are peculiar; 57 genera of which 36 are peculiar; and^ 
about 140 species, all but 2 or 3 of which are peculiar. The 
scinks and geckoes form the great bulk of the Australian 
lizards, with a few Agamidse, Gymnopthalmidas, and Varanidss. 
The three peculiar families are the Fygopodidas, Aprasiidte and 
lialidm; comprising only 4 genera and 7 species. The above 
all belong to Australia proper. Those of the other sub-regions 
are few in number and will be noticed under their respective 
localities. They will perhaps bring up the number of genera to 
70. West and South Australia seem to offer much peculiarity 
if their lizards; these districts possessing 12 peculiar genera. 
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while a much smaller number are confined to the East and 
SoutIi-£ast, or to the North. 

Among the fresh-water turtles of the family Chelydidse 
there are tliree peculiar genera — Clulodina, Chelemys, and Elaeya, 
all from Australia. 

Amphibia. — No tailed amphibians are known from the whole 
region, but no less than eleven of the families of tail-less Batra- 
chians ftoads and frogs) arc known to inhabit some part or 
other of it. A peculiar family (Xenorhinida*), consisting of 
a single species, is found in New Guinea; the true toads 
( Bufonida^) are only represented by a single species of a pecu- 
liar genus in Australia, and by a Bafo in Celelies. Nine of the 
families are represented in Australia itself, and the following 
genera are peculiar to it: — Psrudophrync (Phryniscidie), Pachy- 
hatrarhiis, and Chefi/dobatroehus (EngA’Stomydse) ; Heliopoma 
». -Mytidit) ; Pc/orfi/m* and Ohirodyras (Pclodiyadas) ; Kotadcn 
(Bufouidie). 

Frcsh-icater Fish. — There is only one j)eculiiir family of fresh- 
water fi.shes in this region — the Gadopsida: — ^represented by a 
single genus and s^iecies. 'i1ie other species of Australia belong 
to the families Trachinida*, Atherinidie, Mugillidse, Siluridw, 
llomaloptera*, Haplochitonidie, Galaxidse, Osteoglossidse, Sym- 
branchidie, and Sirenoidei ; most of the genera being peculiar. 
Q'lic huge and widely-distributed families, Cyprinodoutidse and 
( 'yprinida:, are absent. The most remarkable fish is the recently 
discovered Ceratodiis, allied to the Ltyndosiren of Tropical 
'America, and Protoptcrus of Tropical Africa, the three species 
constituting the Sub-class Dipnoi, remains of which have been 
found fossil in the Triassic fomation. 

SumTnary of Australian VerUibrata. — In order to complete 
our general sketch of Australian zoolcgy, and to afford materials 
for comparison with otlier r^ons, we will here summarize the 
distribution of Vertebrata in the entire Australian region, as 
given in detail in the tables at the end of this chapter. When 
an undoubted Oriental family or genus extends to Celebes ouly 
we do not count it as belonging to the Australian r^on, that 
inland hfting so veiy anomalous and intermediate in character.. 
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The Australian region, then, possesses examples of 18 families 
of Mammalia, 8 of which are pecnliar ; 71 of Birds, 16 being 
peculiar; 31 of Beptiles, 4 being peculiar ; 11 of Amphibia, Aritli 
1 peculiar ; and 11 of Fresh-water fish, with 1 peculiar. Tn all, 
142 families of Vertebrates, 30 of which are almost or quite 
confined to it, or between one-fourth and one-fifth of the whole 
number. 

The genera of Mammalia occurring within the limits of this 
region are 70, of which 45 are almost, or quite, confined to it. 

Of Land-Birds there are 296 genera, 196 of which are equally 
limited. The proportion is in both cases very nearly five- 
eighths. 

This shows a considerable deficiency both in families of Ver- 
tebrates and genera of Mammalia, as compared with the Oriental 
and Ethiopian regions ; while in genera of Birds it is a little 
superior to the latter in total numbers, and considerably so in 
the proportion of peculiar types. 

Supposed Land Connsdwn hetween Australia and South America. 

We may now consider how far the different classes and orders 
of vertebrates afford indications that daring past ages there 
has been some closer connection between Australia and South 
America than that which now exists. 

Among Mammalia we have the remarkable fact of a group 
of marsupials inhabiting South America, and extending even 
into the temperate regions of North America, while they are 
found in no other part of the globe beyond the limits of tl^c 
Australian region ; and this has often been held to be evidence 
of a former connection between the two countriea A prelimi- 
nary objeetton to this view is, that the opossums seem to 1)e 
rather a tropical group, only one species reaching as far as 42° 
south latitude on the west coast of South America ; but what- 
ever evidence we have which seems to require a former union 
of these countries shows that it took plac^ if at all, towards their 
cold southern limits, the tropical faunas on the whole showing 
no similarity. Thu is not a very strong objection, once climates 
may have changed in the south to as great an extent as we 
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know they have in the north. Perhaps a more important con- 
sideration is, that Diihlphys is a family type unknown in Aus- 
tralia ; and this implies that the point of common origin is very 
remote in geological time. But the most conclusive fact is that 
in the Eocene and Miocene periods this very family, Didel- 
pliyidsc, existed in Europe, while it only appeared in America 
in the Post-pliocene or perhaps the Pliocene period ; so that it 
is really an Old-AVorld group, which, though long since extinct 
in its birthplace, has suT^'ived in America, to winch country it 
is a comparatively recent emigrant. Primeval forms of marsu- 
pials we know abounded in Eurojie during much of the Secondary 
ciioch, and no doubt sup 2 )lied Australia with the ancestors of 
tlie present fauna. It is clear, therefore, that in this case there 
is not a particle of evidence for any former union between 
Australia and South America ; while it is almost demonstrated 
*bat lioth derived their marsupials from a common source in the 
northern hemisphere. 

Birds ofier ns more numerous but less clearly defined cases of 
this kind. Among Passercs, the wonderful lyre bird {Menurd) 
is believed by some ornitliolugists to 1>e decidedly allied to the 
South American Iteroptochidn*, wliile others maintain that 
it is altogether }iecnliar, and has no such affinity. The Aus- 
tralian Pachyccidialidie have also been supposed to find their 
nearest allies in the American Yheonidie, but tliis is, perhaps, 
equally problematical. That the mound-makers (M^podiidsc) 
of the Australian region ai'e more nearly allied to the South 
American curassows (Cracidse) than to any other family, is per- 
haps better established ; hut if proved, it is probably due, as in 
the case of the marsupials, to the survival of an ancient and 
once wide-spread type, and thus lends no support to the theory 
of a land connection between the two regions. A recent author. 
Professor Garrod, classes Fhapa and other Australian genera of 
pigeons along with Zmaida and allied South American forms ; 
but here again the affinity, if it exists, is so remote that the ex- 
planation already given will suffice to account for it. There 
remain only the penguins of the genus EudypUs; and these 
have almost certainly passed from one region to the other, but 
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uo actual land connection is required for birds which can cross 
considerable arms of the sea. 

Septiles again seem to offer uo more suppoit to the view than 
do mMifimftlia. or birds. Among snakes there are no families in 
common that have not a very wide distribution. Among lizards 
the Gymnopthalmidse are the only family that favour the 
notion, since they are found in Australia and South America, 
but not in tlie Oriental region. Yet they occur in both the 
Palsearctic and Ethiopian regions, and their distribution is alto- 
gether too erratic to be of any value in a case of this kind; 
and the same remarks apply to the tortoises of the family 
Chelydidse. 

Tlie Amphibia, however, furnish us with some more decided 
facts. 'We have first the family of tree-frogs, Pelodiyade, con- 
fined to the two regions ; Litoria, a genus of the family Uylidse 
jjeculiar to Australia, but with one species in Paraguay ; and in 
the family Discoglossidte, the Australian genus Chirdqttes has 
its nearest ally in the Chilian genus Calyptocephahiif. 

Fresh-water fishes give yet clearer evidence. Three groups are 
exclusively found in these two regions ; Aphntis, a fresh-water 
genus of Trachiuidffi, has one species in Tasmania and two 
others in Patagonia ; the Haplochitouidic inhabit only Terra del 
Fu^, the Falkland Islands and .South Australia; w’hile the 
genus Cralaxias (forming the family Galaxidic) is confined to 
South Temperate America, Australia, and Xew Zealand. We 
have also the genus (Mfot/lossuvi confined to the tropical 
rivers of Eastern South America, the Indo-Hlalay Islands and 
Australia. 

It is important here to notice that the heat-loving Beptilia 
afford hardly any indications of close affinity between the two 
regions, while the cold-enduring amphibia and fi^sh-water 
fish, offer them in abundance. Taking this fact in con- 
nection with the absence of all indications of close affinity 
among the mammalia and terrestrial birds, the conclusion seems 
inevitable that there has been no land-connection between the 
two regions witliin the ixsriod of existing qiecies, genera, or 
fiuiilies. Yet some interchange of amphibia and freffi>water 
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fishes, as of plants and insects, has nndouhtedly occuned, but 
this has been effected by other means. If we look at a globe 
we see at once how this interchange may have taken place. 
Immediately south of Cape Horn we have the South Shetland 
Islands and Graiiam’s land, which is not improbably continuous, 
or nearly so, with South Victoria land immediately to the soutli 
of New Zealand. The intervening space is partly occupied 
by the Auckland, Campbell, and Macquaries’ Islands, wliich, 
there is reason to believe are the relics of a great southern ex- 
tension of New Zealand. At all events they form points which 
would aid the transmission of many organisms ; and the farthest 
of the Macquaries’ group, Emerald Island, is only 600 miles fh}m 
the outlying islets of Victoria land. The ova of fish will survive 
a considerable time in the air, and the successful transmission of . 
salmon ova to New Zealand packed in ice, shows how far they 
nii^Lt travel on icebeigs. Now there is evidently some means 
by which ova or young fishes arc carried moderate distances, from 
thu fact that remote'alpine lakes and distinct river systems often 
have the same sx)ecie8. Glaciers and icebeigs generally have pools 
of fresh water on their surfaces ; and whatever cause transmits fish 
to on isolated pond might occasionally stock these pools, and by 
this means introduce the fishes of one southern island into 
another. Batrachians, which are equally patient of cold, might 
be transported by similar means ; while, as Mr. Darwin has so 
well shown, {Origin of Species, 6th Ed. p. 345) there are various 
known modes by which plants might be transmitted, and we 
need not therefore be surprised that botanists find a much 
greater similarity between tlie production of the several Southeni 
lands and islands, than do zoologists. It is important to notice 
that, however this intercommunication was effected, it has con- 
tinued down to the epoch of existing species ; for Dr. Gunther 
finds the same species of fresh-water fish {Oalcadas aUmuadta) 
inhabiting Tasmania, New Zealand, the Falkland Islands, and 
Temperate South America ; while another species is common to 
New Zealand and the Auckland Islanda We cannot believe 
that a land connection has existed between all these remote 
lands within the period of existence of this one species of fish,^ 

p D 
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not only on account of what we know of the pennaoence of 
continents and deep oceans, but because such a connection must 
have led to much more numerous and important cases of simi- 
larity of natural productions than we actually find. Aud if 
within the life of species such interchange may have taken 
place across seas of greater or less extent, still more easy is it 
to understand, how, within the life of genera scad, families, a num- 
ber of such interchanges may have occurred ; yet always limited 
to those groups whose conditions of life render transmission 
possible. Had an actual land connection existed within the 
temperate zone, or during a period of warmth in the Antarctic 
regions, there would have been no such strict limitations to the 
inter-migration of animals. Tt may be held to support the view 
that floating ice has had some share in the transmission of fish 
and amphibia, when we And that in the case of the narrow 
tropical sea dividing Borneo from Celebes and the Moluccas, no 
proportionate amount of transmission has taken place, but 
numerous species, genera, and whole families, terminate abruptly 
at what we have other reasons for believing to be the furthest 
limits of an ancient continent. We can hardly suppose, how- 
ever, that this mode of transmission would have sufliced fur 
such groups as tree-fr«igs, which arc inhabitants of the more 
temperate or even warm portions of the tw'o southern landa 
Some of these cases may perhaps be explained by the supposi- 
tion of a considerable extent of land in the South-Temperate and 
Antarctic regions now submerged, and by a warm or temperate 
climate analogous to that which prevailed in the Arctic regions 
during some part of the Miocene epoch ; while others may be 
due to cases of survival in the two areas of once wide-spread 
groups, a'view supported in the case of the Amphibia by the 
erratic manner in which many of the groups are spread over 
the globe. 

From an examination of the facts presented by the vari- 
ous classes of vertebrates, we are, then, led to the conclusion, 
that there is no evidence of a former land-connection be- 
tween the Australian and Neotropical regions ; but that the 
^various scattered resemblances in their natural productions 
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that undoubtedly occur, are probably due to three distinct 
causes. 

First, we have the American Didelphyidte, among Mammals, 
and the CracidsE^, among birds, allied respectively to the Marsu- 
pials and the Megapodiidin of Australia. This is probably more 
a coincidence than an affinity, due to the preservation of ancient 
wide-spread types in two remote areas, each cut off from the 
great noithcrn continental masses, in which higher forms were 
evolved leading to the extinction of the lower types. In each 
of these southern isolated lands the original type would undeigo 
a special dcvelopnicnt ; in the one case suited to an arboreal 
existence, in the other to a life among arid plains. 

The second case is that of the tree-frogs, and the genus Osko- 
glossum among fishes ; and is most likely due to the extension 
and approximation of the two southern continents, and the exist- 
ence of some intermediate lands, during a warm period when 
facilities would be afforded for the transmission of a few or- 
ganisms by the causes which have led to the exceptional diffusion 
of fresh-water productions in all parts of the w'orld. As however 
Ostcoglomim occurs also in the Sunda Islands, this may be a case 
of survival of a once wide-spread group. 

The third case is that of the same genera and even species of 
fish, and perhaps of frogs, in the two countries ,* which may 
be due to transmission from island to island by the aid of float- 
ing ice, with or without the assistance of more intervening 
lands than now exist 

* Having arrived at these conclusions from a consideration of 
the vertebrata, we shall be in a position to examine how far 
the same causes will explain, or agree with, the distribution of the 
invertebrate groups, or elucidate any special difficulties we may 
meet with in the relations of the sub-regionsr 

htsecis. 

The insects of the Australian r^on are &s varied, and in 
some respects as peculiar As its higher forms of life. As we 
have already indicated in our sketch of the Oriental rt^on, a 
vast number of forms inhabit the Anstro-Malay sub-rsgioi^ 

D D 2 
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'which are absent from Australia proper. Such of these as are 
common to the Malay archipelago as a whole, have been already 
noted ; ve shall here coniine ourselves more especially to the 
groups peculiar to the region, Avhich are almost all cither 
Australian or Anstro-Malayan, the Pacific Islands and New 
Zealand being very poor in insect life. 

Zqaidqptera . — ^Australia itself is poor in butterflies, except in 
its northern and more tropical parts, where green Oniithuptcra: 
and several other Malayan forms occur. In South Austmlia 
there are less than thirty-five species, whereas in Queensland there 
are probably over a hundred. The peculiar Australian forms 
are few. In the family Satyridie, Xeniea and lleteronijinpha, 
witli Hypocista extending to New Guinea; among the Lyess- 
nidae, Ogyris and Utieu aie confined to Australia proper, and 
Hypoch'ysops to the region ; and in PapiUonidee, the remark- 
able Euryevs is confined to Australia, but is allied to Eitryades, 
a genus fonud in Temperate South America (La Plata), and to 
the Parnassius of the Xorth-Temperate zone. 

The Austro-Malay sub-region has more peculiar forma Hama- 
dryas, a genus of Uanaida?, approximates to some South American 
forms ; Hyades and Hyantis are remarkable groups of Mor^iliidoe; 
Mynes and ProthoS are fine Xymphalidn*, the former extending to 
Queensland ; Eicallaneura, a genus of Erycinidsc, and Elodina/ 
of Pieridse, aie also peculiu forms. The fine ^gexts group of 
Papilio, and Primmia group of Omithoptem, also belong exclu- 
sively to tliis region. 

Xois is confined to the Fiji Islands, Bletogona to Celebes, and 
Aeroptluibnia to Xew Zealand, all genera of Satyridse. Seven- 
teen genera in all are confined to the Australian region. 

Among the Sphingina, Ptdlanisus, a genus of Zygsenidse, is 
Australian ; also four genera of Castniides — Synmon, Euschemon, 
Pamias, and Cocytia, the latter being confined to the Papuan 
islands. The occurrence of this otherwise purely South American 
family in the Australian region, as well as the affinity of Eurycua 
and Evryadet noticed above, is interesting ; but as we have seen 
that the genera and families of insects ore more permanent than 
those of the higher animals, and os the groups in question are 




CHAP. XIII.] 


THE AUSTRALIAN REGION. 


405 


confined to the warmer parts of both countries, they may be best 
explained as cases of survival of a once wide-spread tj'pe, and 
may probably date back to the period when the ancestors of the 
Marsupials and Megapodii were cut off from the rest of the world. 

Colecptera . — ^Tlie same remark applies here as in the Lepidop- 
tera, respecting the affinity of the Austro-Malay fauna to that of 
Indo-Malay Islands; but Australia proper is much richer in 
beetles than in butterflies, and exhibits much more speciality. 
Althougli till' other two parts of tlie Australian region (Polynesia 
and New Zealand) are very poor in beetles, it will, nevertheless, 
on tlie whole compare favourably with any of the regions except 
the very richest. 

Cicindelidm are not very abundant. TJurafes and Tricorufyla 
are the characteristic genera in AustTO-Mala}'a, but arc absent 
from Australia, where we have TctracJia as the most character- 
istic genus, with one species of Megacephala and two of Distyp- 
sidera, a genus which is found also in New Zealand and some 
of the Pacific Islands. The occurrence of the South American 
genus, Teiracha, may perhaps be due to a direct transfer by 
means of intervening lands during the warn southci'n period ; 
but considering the permanence of coleopterous forms (as shown 
by tlie Miocene species belonging almost wholly to existing 
genera), it seems more probable that it is a case of the sur\'ival 
of a once wide-spread group. 

Carabidie are well represented, there being no less than 94 
peculiar genera, of which 19 are confined to New Zealand. The 
Australian genera of most importance are Carcnim (68 species), 
Promeeoderus (27 species), SUphomorpha (32 species), Addatapua 
(27 species), SearapMUa (25 species), Notommm (18 species), 
Qnaffuaeya (12 species), Eviomai^ species), (15 species), 

Laeordairea (8 species), Pamdonu (8 species), Catadromua (4 spe- 
cies), — the latter foimd in Australia and Celebes. Common to 
Australia and New Zealand are Meeodnm (14 species), 
wtm (32 species), Dierodiik (12 species), and Soopodes ]^ species). 
The larger genera, confined to New Zea^d only, are Mataglymma 
(8 species), and Ikmtrida (3 species). The curious genus 
Ptevdomorpiha (10 species), is divided between California, Brazilt 
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and Austtolia ; and the Australian genera, Adeloloptu, SUpho- 
morpha, aai SphalloinorpJia, form with it a distinct tribe of Cole- 
optera. These being all confined to the warmer regions, and having 
so scattered a distribution, are no doubt the relics of a wide- 
spread group. The Australian genus, Proniecoderus, has, how- 
ever, closely allied genera {Cascelius and its allies), in Chili and 
Patagonia; while two small genera confined to the Auckland 
Islands (Heterodacfylua and PriMancydus) are allied to a group 
found only in Terra-del-Fuego and the Falkland Islands, 
(Migadtps) ; and in these cases we may well believe that a direct 
transmission has taken place by some of the various means 
already indicated. 

In Lucanidse, Australia is only moderately rich, haring 7 
peculiar genera. The most important are C'crf'^e^na^/ii/s and Il/iys- 
sonotua, confined to Australia ; Limttea to Australia and Xew 
Zealand; Lamprima to Australia and Papua. Milophyllus and 
BendnMax inhabit New Zealand only ; w'hile Syndesua is found 
in Australia, New Caledonia, and tropical South America. 

The beautiful Cetoniidse are poorly represented, there being 
only 3 peculiar genera ; — Schvsorhina, mainly Australian, but 
extending to Papua and the Moluccas; Anacamptorhina, con- 
fined to New Guinea, and Stertuyafita to Celebea Zomaptem is 
very characteristic of the Austro-Malay Islanda This almost 
tropical family shows no approximations between the Australian 
and Neotropical faunas. 

In Buprestidm, the Australian region is the richest, possessing 
no less than 47 genera, of which 20 are peculiar to it. Of these, 18 
are peculiar to Australia itself, the most important being 
modem (212 species), H^on (13 species), and Ifaaeio (3 species) ; 
Ciaaeia (17 spedes), and the magnificent Calodema (3 species), 
are common to Australia and Austro-Malaya ; while SanJnia 
(10 species) and Anthaxonunpha (4 species), with some smaller 
groups, are peculiarly Austro-Malayan. In this family occur 
several points of contact with the Neotropical regioiL Stigmo- 
dera is said to have a species in Chili, while there are undoubt- 
edly several allied genera in Chili and South Temperate Ammica« 
!nie genus Curia has 5 Australian and 3 Chilian spedes, and 
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Achcrusva has 2 species in Brazil, 1 in Australia. These le- 
scinhlanccs may probably have arisen from intercommunication 
during the warm southern period, when floating timber would 
occasionally transmit a few lan'm of this family from island to 
island across the antarctic seas. Wlien the cold period returned, 
they would spread northwaixl, and become more or less modified 
under the new physical conditions and organic competition, to 
which they were subjected. 

We now come to the very important group of Longicoms, in 
which tlie Australian region as a whole, is veiy rich, possessing 
flCO genera, of which 26:1 arc peculiar to it. Of these about 50 
are confined to the Austro-Malay Islands, 12 to Xew Zealand, 
and the remainder to Australia proper with Tasmania. Of the 
genera confined to, or highly characteristic of Australia, the 
following are the most important : — Cneiuoplitcs, belonging to 
the Frionidio ; Plioracantha, to the Cerambycuhe ; Zygocera, 
Hcbcrcrus, Symphyleies, and Rhytulcfphora, to the Lamiidte. 
Confined to the Austro-Malay Islands are Tethionea (Ceramby- 
cidse) : Tmesistemm, Arrhendus, Mieraecmtha, and Sylra 
(Lamiidte) ; but there ore also such Malayan genera as Batoeera 
Gnoma, Pramutha, and Sphenura, w'hich are very abundant in 
the Austro-Malay sub-region. A species of each of the Austra- 
lian genera, Zygocera, Syllitiis, and BseudocepJudus, is said to 
occur in Chili, and one of the tropical American genus, JBdmma~ 
tochoerm, in tropical Australia; an amoimt of resemblance 
which, as in the case of the Buprestidse, may be imputed 
ft) trans-oceanic migration during the Southern warm period. 
This concludes our illustrations of the distribution of some of 
the more important groups of Australian insects ; emd it will be 
admitted that we have not met with any such an amount of 
identity with the fauna of Temperate South America, as to 
requite us to modify the conclusions we arrived at from a con- 
sideration of the vertebrate groups. 

LandrShMa. — ^The distribution of many of the larger genera 
of land-shells is very erratic, while others are exceedingly re- 
stricted, so that it requires an experienced conchologist to 
investigate the aflSnities of the sevnal groups, and thus woijc 
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ont the important facts of distribution. All that can be done 
here is to note tbe cbaracteristic and peculiar genera, and any 
others presenting features of special interest. 

In the great family of the snails (Helicidte), the only genera 
strictly confined to the region ore, Partvla, now containing above 
100 species, and ranging over the Pacific from the Solomon Isles 
on the west, to the Sandwich Islands and Tahiti on the cast ; 
and Aehatinclla, now containing nearly 300 species, and wholly 
confined to the Sandwich Islands. Pftifferia is confined to the 
Philippine Islands and Moluccas ; CocMostyla to the Indo-Malay 
Islands and Australia ; Bulimvs occurs in most of the insular 
gronjis, including New Zealand, but is alxsent from Australia. 

Among the Aciculidse, the widely-scattered TmncateUa is the 
only genus represented. Among Diplommatinidic, Diplmntnaiina 
is the characteristic genus, ranging over the whole region, 
and found elseAvhere as far as India, with one species in 
Trinidad. The extensive family Cyclostomidof, is not well 
represented. Seven genera reach the Austio-Malay Islands, 
one of which, Begistoma, is confined to the Philippines, Moluc- 
cas, New Caledonia, and the Marshall Islands. Omphtdotropii 
is the most characteristic genus, ranging over the whole region ; 
Oallia is confined to the Philippines, Ceram, and Australia ; 
Bealia to New Zealand and the Marquesas. Tlie genus Heludna 
alone represents the Helicinidse, and is found in the whole ragion 
except New Zealand. The number of species known from 
Australia is perhaps about 300; while the Polynesian sub-r^on, 
according to Mr. Harper Pease, contains over 600 ; the AustnA 
Malay Islands will furnish probably 200; and New Zealand 
about 100 ; wiaking a total of about 1,200 species for the whole 
r^on. 

Australian Sub-regions. 

Few of the great zoological regions comprise four divisions so 
strongly contrasted as these, or which present so many interesting 
problems. We have first the Austro-Malay Idands, an equatorial 
forest-region teeming with varied and b^utiful forms of life ; 
Rpxt we have Ausixalia itself, an island-continent with its satellite 



CBA1>. Xlll.] 


THE AUSTEALIAN BEGION. 


409 


Tasmania, Iwtii tropical and temperate, but for the most part 
arid, yet abounding in pecubar forms in all the classes of animals; 
then come the Polynesian Islands, another luxuriant region of 
tropical vegetation, yet excessively poor in most of the higher 
groups of animals as well as in some of the lower; and lastly, 
we have New Zealand, a jiair of temperate forest-clad islands 
far in the southeni ocean, with a very limited yet strange and 
almost wholly peculiar fauna. We have now to consider the 
general features and internal relations of the faunas of each of 
these sub-regions, together with any external relations which 
have not been discussed wliile treating the region as a whola 

L Audro-Malayan Sulnregion. 

The central mass on which almost every part of this sub- 
region is clearly dependent, is the great island of New Guinea, 
inhabited by the Papuan race of mankind ; and this, with the 
surrounding islands, which are separated from it I7 shallow seas 
and possess its most marked xoological features, are termed Papua. 
A little further away lie the important groups of the Moluccas 
on one side and the Eastern Papuan Islands on the other, which 
possess a fauna mainly derivative from New Guinea, yet wantii^ 
many of its distinctive types ; and, in the case of the Moluccas 
possessing many groups which are not Australian, but derived 
from the adjacent Oriental region. To the south of these we 
liave the Timor group, whose fauna is clearly derivative, from 
Australia, from Java, and from the Moluccas. Lastly comes 
Oelebes, whose fauna is most complex and puzzling; and, so far 
as we can judge, not fundamentally derivative from any of the 
surrounding idands. 

Papua, or the New Guinea Group . — New Guinea is very 
deficient in Mammalia as compared with Australia, though this 
apparent poverty may, in part, depend on our very scanty know- 
ledge. As yet only four of the Australian families of Marsupials 
are known to inhabit it, with nine genera, several of which 
are peculiar. It also possesses a peculiar form of wild pig; 
but as yet no other non-maisi^ial terrestrial mammal has been 
discovered, except a ral^ described by Dr. Gray as Urcrnyy 
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aruensis, but about the locality of urhich there seems some 
doubt^ O mittin g bats, of which our knowledge is very imperfect, 
the Papuan Mammals are as follows . — 


Family. Genas. 

Suidie iSus 

Muridse Uromyi 

Dasyuridffi ... Fhascogah 

,, ... Antechinua 

„ ... Daetylopsila 

„ ... Alyoictis 

PenimelifkB ... Peramelea 

Maciopodids 0 ... Deiulrolagiu 
„ ... Dorcopsia 

Phalangistidae... Cuseua 
„ ... Bdideua 


8|vcics. 

1 Eiistem limit of the genus. 
1 Aru Islands (?) 

1 Australian genus. 

^ »f if 

1 To North Australia only. 

] Aru island.s only. 

1 New Guinea only. 

2 New Guinea ouly. 

2 Papua only. 

7 Celebes to" New Guinea. 

1 Australia and Moluccas. 


We have here no sign of any approach to the Mamiiialiaii 
fauna of the Oriental region, for though Stfs has appeared, the 
Muridae (rats and mice) seem to he wanting. 

In Birds the case is very different, since we at once meet 
with important groups, either wholly, or almost peculiar to 
the Papuan fauna. According to a careful estimate, embodying 
the recent discoveries of Meyer and D’Albertis, there are 
350 species of Papuan land-birds comprised in 136 genera. 
About 300 of the species are absolutely peculiar to the dis- 
trict, while 39 of the genera are exclusively Papuan or just 
extend into the Moluccas, or into North Australia wliere it 
closely approaches New Guinea. In analysing the genera we 
may set aside 31 as having a wide range, and being of no signifi- 
cance in distribution ; such are most of the birds of prey, wdth 
the genera Hirundo, Caprimvlffus, Zosterops ; and others widely 
spread in both the Oriental and Australian regions, as 
Munia, Eudynamis^ &c. Of the remainder, as above stated, 
about 39 i^re peculiar to the Papuan fauna, 50 are characteristic 
Australian genera ; 9 are more especially Malayan, and as much 
Australian as Oriental; while 7 only, appear to be t 3 rpically 
Oriental with a discontinuous distribution, none of them occurring 
in the Moluccas. 


^ See Ann. NaL Hitt., 1873, p. 418, where the epeciee is said to inhabit 
the Ara leland s and Celebs, which renders it not improbable that it may 
hsTe been ouzied to the tmm ialands from the latter. 
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This Papuan fauna is so interesting and remarkable^ that it 
seems advisable to give lists of these several classes of generic 
types. 

1. Genera occurring in the Papuan Islands which are charac- 
teristic of the Australian region (89). Those marked with an 
asterisk are exclusively Papuan. 

Sylviidae Midurus, Gerygone^ Petroica, Orthonyx, 

Certhiidas ... CHmacterU. 

Sittiflffi Sittella, 

Oriolidffi... ... Mimfta. 

Gaiiipqihagidas ... GraucahiSy Lalage. 

Dicrurido; ... *Chatorhynchus, 

Mu»cicapidie ... *PtltopSy Monarchoy *Leit^ophante8y Micrcecay 
Smiray Myiagra, *Maek(eirirhynchu8, Ehi~ 
pidura, *Todop8i$. 

Pachycephalidsp. . . Por/i ycepkdla, 

Laniidte *Bectea. 

Curvidic Cracticiigy *Gymnocorvu8. 

ParadiseidaB ... *Paradiseay *Manucodia, *A8tramay ^Parotioy 

*Lophorin<iy *IHphyllode8y *Xanthomelu8y 
*Cicinnuni8y *Paradigcdlay *Epimachu8y 
*lh‘epanorm8,*Seleucide8yPtilorhi8,^lurc8-‘ 
du8y *Amhlyonii8. 

Meliphagidie ... Myzomehy Mntomophila, GUcyphilOy Ptilotu, 
*Mdid€cte8y ^MelipoleSy *MelirrhopheU:8y 
AnilwdmrOy PhilenuMy *Euthyrhynehfu, 
MelithrcpUs. 

NectariniidaB ... Chakostetha, *Co8fmetirct, 

AmmidoB ... ArfamiM. 

PittidsB *Melampitt€L. 

Cuculidie ... *Cdlieehthru8. 

AlcedinidaB ... AleyorUy ^Syma, Daedoy ^Tanysipteroy 

^Melidora. 

Podargidae ... PodarguSy jEgotheIe8, 

CaprimulgidaB ... Buro8topodu8. 

Ca^tuidiB . . . Cacatuoy *Mieroglo88U8, LiemeH8, *Na8item€L 

Platycercidas ... Apro8mtchi8. 

PalaBomitliidaB . . . Tanygnatku8y Belechu, Geqffroyu8, ^Oyelcpsitta, 
TrichoglossidiB ... Triehoglo88U8, *Charmo8y7My BoSy Loritu, 

NestoridaB ... *Da8yptilu8. 

ColambidaB ... PtUopw, Carpophaga, lafiEumtuty Jkinwourdr- 
tcenasy *Trugorty *Heniepphap8y PhJLogcBna8y 
*Oiidiphap8y *Gourti. 

MegapodiidaB ... TaHegaUus, Megapodius, 

FaloonidBB . . . ^Hmicopemu. 

CasuariidiB ... Camariua. 

The chief points of interest here axe the richness and speciali- 
zation of the paiiots, pigeons, and kingfishers; the wondertU pan^ 
diBe-hirds; the honeyBUokers ; and some xemaikaUe fl7oat(dier& 
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The most prominent deficiencies, as compared with Australia, 
are in Sylviidse, Timaliidse, Ploceidie, Platycercidae.and Falconidio. 

n. The genera which are characteristic of the whole Malay 
Archipelago are the following (10) : — 


1. Erylhrura ... (Plocoidic) 

2. Pitta (Pittidn) 

3. Ceyx (Alcedinids) 

4. Ctdao ... (BucerotidK) 

5. Dendroehtlidon (Cypselida;) 


6. Lorieulu$ ... (Psittacidiv) 

7. Matropygia ... (CoInmbidR) 

S. Chaleophaps ... „ 

9. Calmiat ... „ 

10. Basa (Falconidtc) 


m. The curious set of genera apparently of Indo-Malayan 
origin, but unknown in the Moluccas, are as follows : — 

1. Eupeta ... (Cmdidc) 4. Aradmolhtra (Xectariniida:) 

2. AUippt ... (Timaliids) 6. Prionoehibu... (Diaridw) 

3. Pimaiorhintu „ 6. Eulalct ... (Stuinida-} 


The above six birds are very important as indicating past 
changes in the Austro-Malay Islands, and we must say a few 
words about each. (1) Eupetes is verj' remarkable, since the 
New Guinea birds resemble in aU important chamcters that 
which is confined to Malacca and Sumatra. They are ]>ro- 
bably the survivora of a once wide-spread Malayan group. 
(2) AhAppt or I)rymoixAaplms (for in which genus the birds 
should be placed is doubtful) seems another clear cose of 
a typical Indo-Malayan form occurring in New Guinea and 
Java, but in no intervening island. (3) Pomatorhinua is a most 
characteristic Himalayan and Indo-Malayan genus, occurring 
again in New Guinea and also in Australia, but in no interme- 
diate island. The New Guinea bird seems as nearly related to 
Oriental as Australian qteciea (4) Arachnothera is exactly 
parallel to Aldppe, occurring nowhere east of Borneo except in 
New Gnmea. (5) Pritmoehilus, a small black bird, sometimes 
classed as a distinct genus, but evidently allied to the Prionoehili of 
the Indo-Malay Islands. (6) Eulahea, the genus which contains 
the well known Mynahs of India, extends east of Java as far as 
ilores, but is not found in Celebes or the Moluccas. The two New 
Guinea species are sometimes classed in different genera, but they 
are undoubtedly allied to the Mynahs of India and Malaya. 

• We find then, that while the ornithology of New Guinea is 
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preeminently Australian in character and possesses many peculiar 
developments of Australian types, it has also — as might be ex- 
pected from its geographical position, its climate, and its vege- 
tation — received an infusion of Malayan forms. But while one 
group of tlicse is spread over the whole Archipelago, and occa- 
sionally beyond it, tliere is another group which presents tlie 
unusual and interesting feature of discontinuous distribution, 
jum])ing over a thousand miles of island-studded sea from Java 
and Borneo to New Guinea itself. It is a parallel case to that 
of Java in the Oriental region, which we have already discussed, 
but the suggested cxxdanation in that case is more difficult to 
apply here. The recent soundings by the Challenger show us, 
that although the several islands of the Moluccas are surrounded 
by water fiom 1,200 to 2,800 fathoms deep, yet these seas form 
inclosed basins with rims not more than from 400 to 900 
fathoms deep, suggesting the idea of great lakes or inland seas 
which have sunk down bodily with the surrounding land, or that 
enormous local and restricted elevations and subsidences have 
here occurred. We have also the numerous small islands and coral 
banks south of Celebes and eastward towards Timor-Laut and the 
Aril Islands, indicating great subsidence ; and it is possible that 
there was an extension of Papua to the west, approaching suffi- 
ciently near to Java to receive occasional straggling birds of Indo- 
Malay type, altogether independent of the Moluccas to the north. 

Bright Colours and Ornamental Plumage of New Guinea Birds. 
— One of the most striking features of Papuan ornithology is the 
Idrge proportion which the handsome and bright-coloured birds 
bear to the more obscure species. That this is really the case 
has been ascertained by going over my own collections, made at 
Aril and New Guinea, and comparing them with my collection 
made at Malacca — a district remarkable for the number of hand- 
some birds it pioduces. Using, as nearly as possible, the same 
standaiHl of beauty, about one-third of the Malacca birds may be 
classed as handsome,^ wliile in Papua the propoition conies out 
exactly one-half. This is due, in part to the great abundance of 

^ 1 also fiod about this proportion in my Amaaonian collections, even 
counting all the humming-birds, parrots, and toucans as handsome birds. • 
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paiiots, cockatoos, and lories, almost all of which are beautiful ; 
and of pigeons, more than half of which are very beautiful ; as 
wdl as to the numerous kingfisliers, most of which ore excessively 
brilliant. Then we have the absence of thrushes, and the veiy 
small numbers of the warblers, shrikes, and Timaliidm, W’hich are 
dull-coloured groups ; and, lastly, the presence of numerous gay 
pittas, flycatchers, and the unequalled family of paradise-birds. 
A large number of birds adorned with metallic plumage is also a 
marked feature of this fauna, more than a dozen genera being so 
distinguished. Among the remarkable forms are Prltojuf, a fly- 
catcher, long classed as one of the Indo-lllalayan Eutyliemida?, 
which it resembles both in bill and coloration ; Madia nrhynchu^, 
curious little boat-billed flycatchers ; and Todo^mn, a group of ter- 
restrial flycatchers with the brilliant colours of Pitta or Mulurus. 
The paradise-birds present the most wonderful developments of 
plumage and the most goi;geous varieties of colour, to be found 
among passerine birds. The great whiskered-swift, the handsomest 
bird in the entire family, has its head-quarters here. Among king- 
fishers the elegant long-tailed Tanysiptcra are preeminent, whether 
for singularity or beauty. Among parrots. New Guinea possesses 
the great black cockatoo, one of the hugest and most singular birds 
in the order ; yasitema, tlie smallest of known parrots ; and 
Charmoiyna, perhaps the most elegant Lastly, among the 
pigeons we have the fine crowned-pigeons, the laigest and most 
remarkable group of the order. 

Plate X. lUudraiing the Ornithology of New Guinea . — ^The 
wonderful ornithological fauna we have just sketched, could 
only be properly represented in a series of elaborate coloured 
plates. We are obliged here to confine ourselves to representing 
a few ofthe more remarkable types of form, as samples of the 
great number that adorn this teeiqing bird-land. Tlie large 
central figure is the fine twelve-wired paradise-bird (Epimaehus 
aSmd), one of the moat beautiful and remarkable of the family. 
Its general plumage appears, at first sight, to be .velvety black ; 
but on closer examination, and by holding tlie bird in various 
lights, it is found that every part of it glows with the most ex- 
quisite metallic tints — ^lich bronze, intense violet, and, on the 
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edges of the breast-feathers^ brilliant green. An immense tuft of 
dense plumes of a fine orange-buff colour, springs from each side 
of the body, and six of these on each side terminate in a black 
curled rachis or shaft, -which form a perfectly unique adornment 
to this lovely bird To appreciate this -wonderful family (of 
-which no good mounted collection exists) the reader should 
examine tlie series of plates in Mr. Elliot’s great work on the 
Faradiseidm, where every species is figured of the size of life, and 
-with a perfection of colouring that leaves little to be desired. 

Below the Epimachm is one of the elegant racquet-tailed 
king-hunters {Tanysiptera galatea) whose plumage of -vivid blue 
and -white, and coiul-red bill, combined -with the long spatulate 
tail, renders this bii-d one of the most attractive of the interest- 
ing family of kingfishers. On a high branch is seated the little 
Papuan parroquet (CJiarmosyna papuensi^, one of the Tricho- 
glossidm. or brush-tongued parrots, — richly adorned in red and 
} v-llow plumage, and with an unusually long and slender tail On 
the ground is the well-known crowned pigeon (Goura coronata,) 
u genus which is wholly confined to New Guinea and a few of 
the adjacent islands. One of the very few Papuan mammals, a 
treie-kangaroo (Dcrulrolagtis iniistvi), is seated on a high branch. 
It is interesting, as an arboreal modification of a family which in 
Australia is purely terrestrial ; and as showing how very little 
' alteration of form or structure is needed to adapt an animal to 
such a different mode of life. 

, BeptUes and Amphibia. — Of these classes comparatively little 
is at present kno-vim, but there is evidence that tlie same inter- 
mixture of Oriental and Australian forms that occurs in birds and 
insects, is also found here. Dr. A. B. Meyer, the translator of this 
work into German, and well known for his valuable discoveries in 
New Guinea, has kindly famished me with a manriscript list of 
Papuan reptiles, from which most of the information 1 am able 
to give is derived. 

Of Snakes, 24 genera are known, belonging to 11 families. Six 
of the genera are Oriental, — Calamaria, Cerberus, Chrysopelea, 
Lyeodon, Chenydrus, and Ophiopha/pus. Four are Axutralian, 
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—Morelia, Luak, Diemenia, and AeatUho]phis ; while four others 
aie more especially Papuan, — Dibamus (Typhlopidse), Brathjj- 
orros — a sub-genus of the wide-spread Bkabdoeortia (Calamariidee), 
found also in Timor ; Nardoa and Enygrus (Pythonidte), ranging 
from the Mcduccas to the Piji Islands. Tlie rest are either com- 
mon to the Oriental and Australian regions or of wide range. 

Of Lizards also, 24 genera arc recorded, belonging to 5 families. 
Three only are peculiarly Oriental, — Emneees, Tiaris, and Nycte- 
ridiam ; but another, Oonyocephalus, is Malayan, ranging from 
Java and Borneo to the Pelew Islanda Three arc Australian, — 
Oyelodiis, Heteropus, and Gehyra ; while six are especially Papuan, 
— Keneuxia (extending to the Philippines), Elania, Carlia (to 
North Australia), Ltpinia (to the Philippine Islands), and Tri- 
bolonottt8,—&\l belonging to the Scincidse ; and Ania belonging 
to the Agamida?. W'e must add Crypidblepharus, which is con- 
fined to the Australian region, except a species in Mauritius. 
The other genera have a wider distribution. 

The preponderant Oriental element in the snakes as compared 
with the lizards, is suggestive of the dispersal of the former being 
dependent on floating trees, or even on native canoes, which for 
an unknown period have traversed these seas, and in which 
various species of snakes often secrete themselves. This seems 
the more probable, as snakes are usually more restricted in their 
range than lizards, and exhibit less numerous c.Yamples of wide- 
spread genera and species. The other orders of reptiles present 
no features of interest. 

Of Amphibia only 8 genera are known, belonging to 6 families. 
Sana, Hylarana, and Hyla are w'ide-spread genera, the former 
being, however, absent from Australia. Hyperolius, Telodryas, 
LUoria, and Atterophrys arc Australian; while PUttytmidie is 
Polynesian, with a species in the Philippine Islands. Hence 
it appears that the amphibia, so far as yet known, exhibit 
no Oriental affinity; and this is a very suggestive fact We 
have seen (p. 2*J) that salt water is almost a complete barrier 
to the dispersal of these creatures ; so that the wholly Aus- 
tralian character of the Papuan batrachia is what we might 
expect, if, as here advocated, no actual land connection bctw'een 
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the Oriental ancrAustralian regions, lias probably occurred during 
the entire Tertiary and Post-tertiary periods. 

Insects, — The general cliaracter of the Papuan insects has 
been sufficiently indicated in our sketch of the Entomology of 
the region. We will here only add, that the metallic lustre so 
prevalent among the birds, i.s also apparent in such insects as 
SphingnoiusmiraliUs.w most brilliant metallic Longicorn; Lomap- 
tcra vmllacei and Anacamptorkina fitlgida, Cetonii of intense 
lustre ; Calodema valfacei among the Buprestidae ; and the ele- 
gant blue EvjilwU among the weevils. Even among moths 
we have Cocytia durrillii, remarkable for its brilliant metallic 
colours. 

The Moluccas, — The islands of Gilolo, Bouru, and Ceram, with 
several smaller islands adjacent, together with Sanguir, and 
perhaps Tulour or Salibaboo to the north-west, and the islands 
iiom Ke to Tirnor-Laut to the south-east, form the group of the 
Moluccas or S])ice-Tslands, remarkable for the luxuriance of 
their vegetation and the extreme beauty of their birds and 
insects. Their Mammalia are of Papuan character, with some 
foreign intermixture. Two genera of the New Guinea marsu- 
pials, Belideus and Cnscus, abound ; and we have also the wide- 
spread Sus, But besides these, we find no less than five genera 
of placental Mammals quite foreign to the Papuan or Australian 
faunas. Tliese are 1. CynopitkeevLS nigrcsccnSy found only in the 
small island of Batchiau, and probably introduced from Celebes, 
Wliere the same ape occurs. 2. Vivci'm tangalunga, a common 
Indo-Malayan species of civet, probably introduced. 3. Germs 
hippdaphns^ var. MolvAxensis, a deer abundant in all the islands, 
very close to a Javan species and almost certainly introduced 
by man, perhaps very long ago. 4. Babirusa alfurus, the 
babirusa, found only in the island of Bouru, and perhaps origi- 
nally introduced from Celebes. 5. Sorex sp., small shrews. 
With the exception of the last, all these species are animals 
habitually domesticated and kept in confinement by the Malays ; 
and when we consider that none of the smaller Mammalia of Java 
and Borneo, numbering at least fifty different species, are found 
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in any of the Moluccas, ire can hardly suppose that such large 
animals as the deer and ape, could have reached them by 
natural means. There is every reason to believe, therefoi'e, tluit 
the indigenous Mammalia of the Moluccas are \rholly of Papuan 
stock, and very limited in number. 

The birds are much more varied and interesting. About 20U 
species of land-birds are now knoum, belonging to 85 genera. Of 
the species about 15 are Indo-Malayan, 32 Papuan, and about 
140 peculiar. Of the genera only two are peculiar, — ScMioptc7-tt, 
a paradise bird, and Li/eocorax, a singular form of Corvidie ; but 
there is also a peculiar rail-like wader, Habrojitila. One genus, 
Basilomis, is found only in Ceram and Celebes ; another, 
is Australian, and perhaps a migrant. About 30 genera are 
characteristic Papuan types, and 37 others, of more or less wide 
range, are found in New Guinea and were therefoi-e probably 
derived thence. There remains a group of birds which are not 
found in New Guinea, and ai-e cither Palieai'ctic or Oriental. 
These are 13 in number as follows : — 


1. Munticola. 
i. Adocephalus. 

3. Cistioola. 

4. Hypolais. 

5. Criniger. 

6. Butalis. 

7. Budytes. 


S. (‘oiydalla. 

9. Hydromiii. 

10. Batriichostomus. 

11. Loriculus. 

12. Treron. 

13. Neopu.4. 


Of these the Montieola, found only in Gilolo, appears to be a 
straggler or migrant from the Philippine islands. Aeroctplialus, 
of which four species occur, is a wide-spread group; one of 
the Muluccan birds is an Australian and another a North-Asi&n 


species, which perhaps indicates that there has long .been some 
migration southivard from island to island, across the Moluccas. 
Gisttcola is a genus of very wide range, extending to Australia. 
Hypolais is probably a modified form of a Chinese or Java- 
nese species. Criniger is a pure Indo-Malay foim, represented 
here by three fine speciea Bvialis is a Chinese species, no 
doubt straggling southward. Budytes and CorydaJUa are wide- 
spread Oriental and Palsearctic species or slight modifications of 
them. Hydromis is a Malayan form of Fittidte. Bairaehodomus 
ja a distinct representative of a purely Indo-Malay genus. Lori- 
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etdus is Malayan, and especially Philippine, but it reaches as far 
as MysoL 'Treron is here at its eastern limit, and is represented 
in Bourn and Ceram by one of the most beautiful species. 
Neopus, a Malayan eagle, is said to occur in the Moluccas. AVe 
find then only three characteristic Indo-Malay tjqies in the 
Moluccas, — Criniger, Butradiustomiis, and Trcrmi. All are repre- 
sented by distinct and avcU marked species, indicating a some- 
wliat remote period since their ancestors entered the district 
but all are birds of considerable powers of flight, so that a very 
little extension of the islands in a south-westerly direction 
would afford the means of transmission, but this could not well 
have been by way of Celebes, because the two former genera oi'e 
unknown in that island. 

It is evident, therefore, that the Moluccas are wholly Papuan 
in their zoology ; yet the}' are no less clearly derivative, and must 
l>a\c obtoiued their original immigrants under conditions that 
rendered a full representation of the fauna impossible. Such 
lomarkable and dominant types as the eleven genera of Para- 
diseidte, with Cvaetkus, Eectes, Todopsis, Macharii'ht/nchus, Gery- 
gone, Jiacclo, Podargus, CgvlopsUla, Microglossum, Nasitcnia, Chal- 
ceypsitta, and Govru , — all characteristic Paiman groups, found in 
almost all the islands and most of them very abundant, are yet 
totally absent from tlie Moluccas. Taking this, in conjunction 
with the absence of the two genera of Papuan kangaroos and 
the other smaller groups of marsupials, and we must be 
convinced that tlie Moluccas cannot be mere fragments of the 
old Papuan land, or they would certainly, in some one or other 
of their large and fertile islands, have preserved a more com- 
plete representation of the parent flxuna. Most of the Moluccan 
birds are very distinct from tlie allied species of New Guinea ; 
and tills would imply that tlie entrance of the original forms 
took place at a remote period. The two peculiar genera with 
clearly Papuan afiiuilies, show the same thing. The cassowary, 
found only in the large islaad of Ceram and distinct from any 
Papuan species, would however seem to have required a land 
connection for its introduction, almost as much as any of the 
larger mammalia. 


E B 2 
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Taking all the facts into consideration, I would suggest as the 
most probable explanation, that if the Moluccas ever formed part 
of the main Papuan land, they were separated at an early date, 
and subsequently so greatly submerged as to destroy a large 
proportion of their fauna. They have since risen, and have 
probably been laiger than at present, and rather more closely 
approximated to the parent laud, whence they received a con- 
siderable immigration of such animals as were adapted to cross 
narrow seas. This gave them several Papuan forms, but still 
left them without a number of the ty])es more especially con- 
fined to the forest depths, or powerful enough to comliat the 
gales which often blow weaker flyers out to sea Most of the 
birds whose absence from the Moluccas is so conspicuous belong 
to one or other of these classes. 

Among the most characteristic birds of the Moluccas are the 
handsome crimson lories of the genera Lorius and Em. These 
are found in every island (but not in Celebes or the Timor 
group) ; and a fine species of .Sios, peculiar to the small islands of 
Siau and Sangnir, just north of Celebes, obliges us to place 
these with the Moluccas instead of with the former island, to 
which they seem most naturally to belong. The crimson parrots 
of the genus Ededus are almost equally characteristic of the 
Molucca^ and add greatly to the brilliancy of the oniithology of 
these favoured islands. 

Eqjtiles . — The Septiles, so far as known, appear to agree in 
their distribution with the other vertebrates. In some small 
collections from Ceram there were no less than six of tlie genera 
peculiar to the Australian region, and which were before only 
knowp from Australia itself. These are, of snakes, Liatis and 
Enygrus, genera of Pythonidie ; with Diemenia and Aeanthaj^u 
(Elapidae) ; of lizards, Cydodtu, a genus of Scincidae ; and of 
Amphibia, a tree-frog of the genus Pdodryas. 

IntedB — PeeuliarUiea of the MoLvjeean Fauna . — ^In insects the 
Moluccas ate hardly, if at all, inferior to New Guinea itselC Tlie 
islands abound in grand FapUios of the largest size and extreme 
beauty ; and it is a very remarkable fact^ that when the dosely- 
*allied species of the Moluccas and New Guinea are compart. 
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the former are almost always the laigest As examples may be 
mentioDed, OmiiJutptera priamia and 0. hdena of the Moluccas, 
both lai]ger than the varieties (or species) of Papua ; PapUiu 
ulysses and deiyhobus of Amboyna, usually larger than their 
allies in New Guinea; Uestia idea, the latest species of the 
genus ; Diadema pandarus and Charaxea mryaltis, both larger 
than any other species of the same genera in the whole archi- 
pelago. It is to be noted also, that in the Moluccas, the very 
largest specimens or races seem always to come from the small 
island of Amboyna ; even those of Ceram, the much larger island 
to which it is a satellite, being almost always of less dimensions. 
Among Coleoptera, the Moluccas produce Euchirus longimarms, 
one of the largest and most remai-kable of the Lamellicornes ; 
Sphingnotiis dunningi, the largest of the Austro-Malayan Tme- 
sistemino: ; a Sphenttra, the largest and handsomest of an exten- 
sive genus ; an unusually large Schizorhina (Cetoniidse) ; and 
bome of the most remarkable and longest-homed AnthotribideE;. 
Even in birds the same law may be seen at work, — in the Tany- 
stplera mis of Ceram, which has a larger tail^ than any other in 
the genus ; in Centropus goliath of Gilolo, being the largest and 
longest-tailed species; in Hydromis maximvs of Gilolo, the 
laigest and perhaps the most elegantly and conspicuously 
coloured of sdl the Pittidm; in Platyeercus amhoinensia, being 
pre-eminent in its ample blue tail ; in the two Moluccan lories 
and Ahs rubra, being more conspicuously red than the allied New 
Guinea species ; and in Megapodius wallaeei of Bourn, being the 
*only species of the genus conspicuously marked and banded. 

All these examples, of larger size, of longer tafls or other 
appendages, and of more conspicuous colouring, are probably 
indications of a less severe straggle for existence in these islands 
than in the larger tract of New Guinea, with a more abundant 
and more varied fauna ; and this may apply even to the smaller 
islands, as compared with the larger in the immediate vicinity. 
The limited number of forms in the small islands compared 
with a similar area in the parent land, implies^ perhaps, less 
competition and less danger ; and tlms allows, where all other 
conditions are favourable, an unchecked and continuous d#- 
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velopment in size, form, and colour, until they become positively 
injurious. Tliis law may not improbably apply to the New 
Guinea fauna itself, as compared with that of llomeo or any 
other similar country ; and some of its peculiarities (such os its 
wonderful paradise-birds) may be due to long isolation, and con- 
sequent freedom from the influence of any competing form.«. 
The difference between the very sober colours of the Colcoptem. 
and in a les.s degree of the birds, of Borneo, ns compared with 
their brilliancy in New Guinea, always struck me most forcibly, 
and was long without any, even conjectural, ux]>lnnntion. It is 
not the jdace here to go fiuther into this most curious and 
interesting subject. Tlie reader who wishes for additional fact** 
to aid him in forming an opinion, should consult Mr. Darwin's 
Descent of Man, chapters x. to xv. ; and my own Cunfril>niion.> 
to the Theory of Xatvral &'Wtion, chapters iii. and iv. 

Timor Groiip. — MtmmnUo . — In the group of i.slands between 
Java* and Australia, from Lombok to, Timor inclusive, we find a 
set of mammals similar to those of the Moluccas, but some of 
them different species. A wide-spread species of Cvsevs repre- 
sents the Papuan element. A Sorex and a peculiar species of 
wild pig, we may also accept os indigenous. Three others have 
almost certainly been introduced. The.se are, (1.) Mnranis eyno- 
molgins, the very commonest Malay monkey, w'hich may have 
crossed the narrow straits from island to island between Java 
and Timor, though it seems much more probable that it was in- 
troduced by Malays, who constantly capture and rear the young 
of this species. (2.) Certus timoriensis, a deer, said to. be a dis- 
tinct species, inhabits Timor, but it is probably only a variety of 
the C^w* Tuppdaphm of Java. This animal is, however, much 
more likely to have crossed the sea than the monkey. (3.) Para- 
daxurus fcacUUus, takes the place of Viverra tangalmga in the 
Moluccas, both common and wide-spread civets which are often 
kqtt in confinement by the Malays. The Feiia megalotiB, long 
supposed to be a native of Timor, has been ascertained by Mr. 
Elliot to bdong to a different country altogether. 

• Birds . — ^The birds are much more interesting, since they are 
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sufficiently numerous to allow us to determine their relations, 
and trace their origin, with unusual precision. There are 96 
genera and 160 species of land-birds known to inhabit this group 
c»f islands ; and on a careful analysis, they are found to be almost 
equally related to the Australian and Oriental regions, 30 genera 
being distinctly traceable to the former, and the same number to 
the latter. Their connection with the Moluccas is shown by the 
presence of the genera Mimcta, Geoffroym, Cacatiia, Ptilopv^, and 
lanthainnH, together with MeyajpofUvs and Ccrclineia represented 
by Moluccaii species. Turacrenfi shows a connection with 
Celebes, and Srops is represented by a Celebesian species. The 
connection with Australia is shown by the genera Sphcccotliera , 
Gcryffnnc, Myiagra, Pardalotm, GUcipliila, Amndina^ and Apros- 
mictVH ; while MUni.% llypotnorehin, Eudynamis, and Eitrysto- 
arc rcx)resented by Australian species. Other genera con- 
fined to or characteristic of the Australian region, are Ithipidnra, 
Monarcha, Artamvs, Campephaga^ Pachyccphala, Philemon, Ptilo- 
th, and MyzomeJa, 

We now come to the Indo-Malay or Javan element represented 
by the following genera : 


1. Tiirclus (T.) 

2. Geocichia (T.) 

3. Zoothera. 

4. Megalur^s (T.) 

5. Orthotoinus. 

6. Pratincola (T.) 

7. Oreicola (T.) 

8. Drymocataphus 

9. Paras. 

10. Pycnonotus. 


11. Orioliis. 

12. Pericrocsotws. 

13. Cyornis (T.) 
11. Hvpothyiiiis. 

15. Tdiitre,!. 

16. Lanius (T.) 

17. Anthreptes. 

18. Enlabes. 

19. EBtrilda(T.) 

20. Eiythraia (T.) 


21. YungipicuFi. 

22. Meroi>s. 

23. Pelargojisi^. 

24. Ceyx. 

25. Loriculus. 

26. Treron (T.) 

27. lotreron (s.g. of PtiVcpi/x). 

28. Chalcophaps (T.) 

29. Gnllus (T.) 

30. Strix. 


Such genera as Merops and Strix, which are as much Austra- 
lian as Oriental, are inserted here because they are represented by 
Javan species. The list is considerably swelled by genera whicli 
have reached Lombok across the narrow strait from Baly, but 
have passed no further. Such are Zoothera, Orthotomus, Pycno-^ 
notus, Pericrocotus and Strix, A much larger number (12) stop 
short at Flores, leaving only 13, indicated in the list by (T) after 
their names, which readi Timor. It is evident, therefore, that 
these islands have been stocked from three chief sources, — the 
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Moluccas (with New Guinea and Celebes,) Australia, and Java. 
The Moluccan forms may well have arrived as stragglers from 
island to island, aided by whatever facilities hare been afforded 
by lands now submei^ged. Most of the remainder have been de- 
rived either from Australia or from Ja^ra; and as their relations 
to these islands are very interesting, they must be discussed 
with some detail. 

Origin of the Timorese Fauna. — We must first note, that 80 
species, or exactly one-half of the land-binls of the islands, are 
peculiar and mostly very distinct, intimating that the immigra- 
tion commenced long enough back to allow of much specific 
modification. There is also one peculiar genus of kingfishers, 
Caridonax, found only in Lombok and Flores, and more allied 
to Australian than to Oriental types. The fine white-banded 
pigeons (a. g. Leucotreron) are also almost peculiar ; one otlier 
less typicid species only being known, a native of X. ('elebes. 
In order to compare the species with reganl to their origin, we 
must first take away those of wide distribution from which no 
special indications can be obtained. In this case 49 of the land- 
birds must be deducted, leaWng 111 species which afford good 
materials for comparison. These, when traced to their origin, 
show that C2 came from some port of the Australian region, 49 
from Java or the Oriental region. But if we divide them into 
two groups, the one containing the species identiral with those 
of the Australian or Oriental regions, the other containing aliicd 
or representative species peculiar to the islands, we have the fol- 
lowing result : * 

Species common to the Timorese Islands and the Oriental Region 30 

Pei^iar Timorese species allied to those of the Oriental Region 19 

Total 49 

Species common to the Timorese Islands and the Australian 
Region 18 

Peculiar Timorese species allied to those of the Australian Region 44 


Tliis table is very important, as indicating that the connection 
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with Australia was probably earlier than that with Java ; since 
the majority of the Australian species have become modified, 
while the majority of the Oriental species have remained un- 
changed. This is due, no doubt, in part to the continued im- 
iiiigratioii of fresh individuals from Java, after that from Australia, 
the Moluccas and New Guinea had almost wholly ceased. We 
must also notice the very small proportion of the genera, either 
of Australia or Java, that have found their way into these islands, 
many of the largest and most wide-spread groujis in both coun- 
tries being altogether absent. Taking these facts into considera- 
tion, it is pretty clear that there has been no close and long- 
cuntiuued approximation of these islands to any part of the 
Australian region ; and it is also probable that they were fairly 
stocked with such Australian groups as they possess before the 
immigration fram Java commenced, or a larger number of cha- 
racteristic Oriental forms would have been able to have estab- 
lished themselves. 

On looking at our map, we find that a shallow submerged bank 
extends from Australia to within about twenty miles of the coast 
of Timor; and this is probably an indication that the two 
countides were once only so far apart This would have allowed 
the purely Australian types to enter, as they are not numerous; 
there being about G Australian species, and 10 or 12 representa- 
tives of Australian species, in Timor. All the rest may have been 
derived from the Moluccas or-New Guinea, being mostly wide- 
spread genera of the Australian region; and the extension of 
‘I'apua in a south-west direction towards Java (which was sug- 
gested a? a means of providing New Guinea with peculiar Indo- 
Malay types not found in any other part of the region) may 
h.i.ve probably served to supply Timor and Flores with the mass 
of their Austro-Malayan genera across a narrow strait or arm of 
the sea. Lombok, Baly, and Sumbawa were probably not then 
in existence, or nothing more than small volcanic cones rising 
out of the sea, thus leaving a distance of 300 miles between 
Flores and Java. Subsequently they grew into islands, which 
offered an easy passage for a number of Indo-Malay genera 
into such scantily stocked territories as Flores and Timor. The 
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north coast of Australia then sank, cutting off the snp^ily from 
that country ; and tliis left tlie Timorese group in the position it 
now occupies. 

Tlie reptiles and fishes of this group are too little known to 
enable us to make any useful eomparison. 

Inseetx . — The insects, though not numerous, present many fine 
speeies, some quite unlike any others in the Archipelago. Sueh 
are — Papilio liri/t, Pio in M/», Cirivfhroa hnnarehil and C. hitdu- 
naitUii among butterflies. Tlie Coleoptera are companitiA'cly little 
known, bat in the insects generally the Tndo-llalay element pre- 
dominates. This may have arisen from the peculiar vegetation 
and arid climate not being suitable to the Papuan insect.?. Wliy 
Au.stralian fonns did not e.stablish themselves we cannot conjec- 
ture ; but the field appears to have been open to iiinnigrnnt.s from 
Java, the climate and vegetation of which island at its eastern c.v- 
treinity approximates to that of the Timorese group. The insects 
are, however, so jieculiarly modified as to imply a very great anti- 
quity, and this is also indicated by a group of Sylviine binls hero 
classed under Oreicola, but some of which probably form distinct 
genera. There may, perhaps, have Iteen an earlier and a later 
approximation to Java, which, with the other changes indicated, 
would account for most of the facts presented by the fauna of 
these islands. One deduction is, at all events, dear: the ex- 
treme paucity of indigenous mammals along with the absence of 
so many groups of birds, renders it certain that the Timoro.se 
islands did not derive tiieir animal life by means of an actual^ 
union with any of the large islands either of the Australian or 
the Oriental regions. 

Cdetas Group . — ^We noW’ come to the Island of Celebes, in 
many resjiects the most remarkable and interesting in the whole 
region, or perhaps on the globe, since no other island seems to 
present so many curious problems for solution. We shall there- 
fore give a somewhat full accotmt of its peculiar fauna, and 
endeavour to elucidate some of the causes to which its zoological 
isolation may be attributed. 

tjVammaUa , — The following is the list of the mammaliah.of 
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Celebes as far as at present known, though many small species 
may yet be discovered. 


]. Gynopitheciu nigrpsccii't. 

2. TiUsiuA Apectrnm. 

3. ViTcrm tnnitalniiga. 

4. Gervus hippclaphus. 

5. Anon deprcmicomis 
C. Siis celenencis. 


7. Barbinua alfnnis. 

8. Sdonis (5 peculiar sp.) 

9. Mns (2 peculiar op.) 

10. Gusens (2 peculiar sp.) 
Also 7 species of bats, of 
which 5 are peculiar. 


The first — a large black a]>e — ^is itself an anomaly, since it is not 
closely allied to any other form of qnadruraaua. Its fiat projecting 
muzzle, large superciliary crasts and maxillaiy ridges, with the form 
and appearance of its teeth, separate it altogether from the genus 
Mneaeius, as represented in the Indo-Malay islands, and ally it 
closely to the baboons of Africa^ We have already seen reason 
to suppose tliat it has been carried to Batchian, and there is some 
doubt about the allied species or variety {C. niger) of the Philip- 
pines being really indigenous there ; in which case this interesting 
form Avill remain absolutely confined to Celebes. (2.) The tarsier 
is a truly Malayan species, but it is said to occur in a small island 
at the northern extremity of Celebes. It might possibly have been 
introduced there. (3) and (4) — a civet and a deer — aie, almost cer- 
tainly, as in the Moluccas, introduced species. (5.) Anoa depressicor- 
nis. This is one of the peculiar Celebesian types; a small straight- 
horned wild-bull, anatomically allied to the buffaloes, and some- 
what resembling the bovine antelopes of Africa, but having no 
near allies in tlie Oriental region. (C.) Sits Cdeiensis; a peculiar 
iS^ecies of wild-pig. (7.) BaUrusa alfivrus ; another remarkable 
type, haying no near allies. It differs in its dentition from the 
typical Suidm, and seems to approach the African Fhacochoeridse. 
Tlie manner in which the canines of the upper tusks are reversed, 
and grow directly upwards in a spiral curve over the eyes, is 
unique among mammalia. (8.) Five squirrels inhabit Celebes, and 
all are peculiar species. (9.) Ibese are forest rats of the sub-genus 
O’ymnomys, allied to Australian spedes. lO.Cuseus. This typical 

* The gehecal fimn of the skall agrees best with that of Cynoeephalut 
mormon, the largest and most typical of the African baboons ; while the 
position of the nostrils brings it nearer the macaqaea. • 
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Austialiau form is represented in Celebes by two peculiar 
species. 

Leaving out tlie Indo-Malay species, 'which may probably have 
been introduced by man, and ara at all events comparatively 
recent immigrants, and the wild pig, a genus which ranges over 
the whole archipelago and which has therefoi'e little significance, 
we find two genera which have come from the Australian side, 
— Cuseus and Mtis ; and four from the Oriental side, — Cynopi- 
theem, Anoa, Babirusa, and Seiurus. But Seiiirtts alone corre- 
sponds to Cuseus, aa a genus still inhabiting the adjacent islands; 
tlie other three being not only peculiar to Celebes, but incapable 
of being affiliated to any specially Oriental group. We seem, then, 
to have indications of two distinct periods ; one veiy ancient, 
when the ancestors of the three peculiar genera roamed over some 
unknown continent of which Celebes formed, perhaps, an outlying 
portion ; — another more recent, when from one side there enteml 
Seiurus, and from the other Cuseus. But we must remember 
that the Moluccas to the cast, possess scarcely any indigenous 
mammals except Cuseus ; whereas Borneo and Java on the west, 
have nearly 50 distinct genera. It is evident then, that the 
facilities for immigration must have been much less with the 
Oriental than with the Australian region, and we may Ije pretty 
certain that at this later period there was no land connection 
with the Indo-Malay islands, or some other animals than squirrels 
would certainly have entered. Lot us now see what light is 
thrown upon the subject by the birds. 

Birds. — Tlie total number of birds known to inhabit Celebds 
is 205, belonging to about 150 genera. We may leave out of 
consideration the w’ading and aquatic birds, most of which are 
wide-ranging species. There remain 123 genera and 152 species 
of laud-birds, of which 9 genera and C6 species are alisolutely 
confined to the island, while 20 more are found also in the Sula 
or Sanguir Islands, so that we may take 86 to be the number of 
peculiar Celelies species. Lord Walden, from whose excellent 
paper on the birds of Celebes {Trans. Zool. Soe. vol. viii. p. 23) 
most of these figures are obtained, estimates, that of the qtecies 
which are not peculiar to Celebes, 55 are of Oriental and 22 of 
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Australian origin, the remainder being common to both regions. 
This shows a preponderant recent immigration from the West 
and North, which is not to be wondered at when we look at the 
long coast line of Java, Borneo, and the Philippine islands, with 
an abundant and varied bird population, on the one side, and 
the small scattered islands of the Moluccas, with a compara- 
tively scanty bird-fauna, on tlie other. 

But, adopting tlie method here usually followed, let us look 
at tlie relations of the geruira found in Celebes, omitting for 
the present those which are peculiar to it. 1 divide these genera 
into two series: — those which are found in Borneo or Java but 
not in the Moluccas, and those which inhabit the Moluccas and 
not Borneo or Java ; these lieing the respective sources from 
which, primd facie^ the species of these genera must have been 
derived. Genera which range widely into both these districts 
'ire rejected, as teaching us notliing of the origin of the Cele- 
besian fauna. In a few cases, sub-genera which show a decided 
eastern or western origin, are given. 


Genera derived from Borneo and Java. 


1. Geociclibu 

2. Pratincola (sp.) 

3. Trichastoina. 

4. Ofiolus (sp.) 

6. Cyomis 

6. Hypothymis. 

7. Hytocharis. 

8. ASthopyga. 


9. Nectarophila. 

10. Anthreptes (sp.) 

1 1. Munia (sp.) 

12. Acridotheies. 

13. Yungipiens. 

14. Mullenpicus. 

15. Rhampoococcyx. 

16. Hierococcyx. 


17. Hydrocissa. 
IH. Cranorrhinus. 

19. Lyncomis. 

20. Treron (sp.) 

21. Gallus (sp.) 

22. Spilomis. 

23. Butastur. 

24. Pemis. 


Genera derived from the Moluccas or Timor. 

1. Graucalus (sp.) 6. Tanygnathus. 11. MyiisticivoTa (s. g.) 

2. ChidcoBtetha. 7. Tric^oglossus. 12. Ducula (s. g.) 

3. Myzomda. 8. Scythrops (sp.) 13. Zonoenas (a g.) 

4. Munia (sp.) 9. Turacoena. 14. Lampioteron (s. g.)] 

5. Gacatua (sp.) 10. Reinwaidtcenas (sp.) 15. Megapodins. 


These tables show a decided preponderance of Oriental 
over Australian forms. But we must remember that tlie imme- 
diately adjacent lands from whence the supply was derived, is 
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veiy much richer in the one case than in the other. The 24 
genera derived from Borneo and Java arc only about one fourth 
of the characteristic genera of those islands; while the 15 
Moluccan and Timorese genera are fully one third of their 
characteristic types. The proportion deiived from the Australian, 
is greater than that derived from the Oriental side. 

We shall exhibit this perhaps more clearly, by giving a list of 
the important groups of each set of islands which are absent 
from Celebes. 

Important Families of Java and Borneo lmiK>rtaiit Families of tin* Moluevav 

alMcnt from Celebes. absent from Celebes. 

1. Eiuylsemidffi. 5. Laniidie. 

2. TimaliidK. 6. Megalteinidaj. 1. Meliphagida;. 

3. Phyllornithids. 7. Tn^nidtc. 

4. Pycnonotidie 8. niasianida'. 


Additional imjiortaut gcBers of Jutn ui 

liiipurtaiit fmncia of tli** 

Borneo absent from CulcU'v 

absent from Cclulio 

1. Oithotoniii:i. 

]. Miraeta. 

2. Copsjchiis. 

2. Monarchu. 

3. Enicurua!. 

3. RhipiduRi. 

4. Tchitiea. 

4. Pachyccpluilu. 

5. Peiicrocotu.s. 

5. Lycocura.\. 

6. Irena. 

6. Alcyone. 

7. Platjlophus. 

7. Tanysiptoni. 

8. Dendrocittu. 

8. GcoffroyuK. 

9. Eulabes. 

9. Ecloctus. 

10. Hemicercu;«. 

10. Platycercu.t. 

11. Ghiysocolapte:;. 

11. Eos. 

12. Ti^ 

13. Micropternus. 

14. Batxachostomiis. 

12. LoriuH. 

15. Paheornis. 

16. Bollulus. 



If wc reckon the absent families to be each repiesented by 
only two importaut genera, we shall find the deficiency on the 
Oriental side much the greatest ; yet those on the side of tlie 
Moluccas are sufiiciently remarkaUe. The Meliphagidse arc not 
indeed absolutely Avanting, since a Myzomda has now been 
found in Celebes ; but all its larger and more powerful forms 
which range over almost the entire r^on, are absent. This 
may be balanced by the absence of the excessively abundant 
T ltnaliidia of the Indo*Malay islands, which axe represented 
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only a single species ; and by tiie powetfol Phasianidie, repre- 
sented only by the common Malay jungle fowl, perhaps intro- 
duced. The entire absence of Pyenonotidm is a very anomalous 
fact, since one of the largest genera, Crinigcr, is well represented 
in several islands of the Moluccas, and one has even been found 
in the Togian islands in the great northern inlet of Celebes ; 
but yet it passes over Celebes itself. Ceyx, a genus of small 
kingfishers, is a parallel ease, since it is found everywhere from 
India to New Guinea, leaving out only Celebes ; but this comes 
among those curiosities of the Celebesian fauna which we shall 
notice further on. In the list of genera derived from Borneo or 
Java, no less than G are represented by identical species (indi> 
ented by sp. after the name) ; while in tlie Moluccau list 5 
ai-c thus identical. These must be taken to indicate, cither tliat 
the genus is a recent introduction, or that stragglers still occa- 
sionally cuter, crossing the breed, and thus preventing specific 
modification. In either case they depend on tlie existing state 
of things, and throw no light on the different distribution of 
land and sea which aided or checked migration in former times ; 
and th^ therefore to some extent diminish the weight of the 
Indo-Molay affinity, os measured by the relations of the peculiar 
species of Celebes. 

From our examination of the evidence thus far, — ^that is, taking 
account firstly, of the specks, and, secondly, of the genera, which 
are common to Celebes and the groups of islands between which 
it is situated, w'e must admit that the connexion seems rather 
'<^itb the Oriental than with the Australian region; but when we 
take into account tbeyiropor^toa of the genera and species pre- 
sent, to those which are absent, and giving some weight to tlie 
greater extent of coast line on the Indo-Malay side, we seem 
justified in stating that the Austro-Malay clement is latlicr the 
most fully represented. This result applies both to birds and 
mammals ; and it leads us to the belief, that during the epoch of 
existing species and genera, Celebes has never been united with 
any extensive tract of land either on the Indo-Malay or Austro- 
Malay side, but has received immigrants from both dui-ing a very 
lung period, the facilities for immigration having been m^er the 
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greatest on the Austro-Malay or Australian side. We have now 
to consider what further light can be thrown on the subject by 
the consideration of peculiar gemra of Celel)es, and of those 
curiosities or anomalies of distribution to which we have 
referred. 

Nine genera of birds are altogether peculiar to Celebes ; tliree 
more are found only in one other island, and seem to be typi- 
cally Celebesian ; while one is found in the Snla islands (which 
belongs to the Cele1)es group) and probably exists in Celebes 
also. The following is a list of these 13 genera : 


1 . A rtaraides. . . (Campphagidi'e) 

2. ^treptodtta (Con’idse) 

3. Ckantortiu.m „ 

4. Gazzolaj(». g.) „ 

BoAhlortiU .« (Stumido?) 

6. Efiodes ... „ 

7. SemirostruM „ 


8. Monaehalcyon (Alcedmidic) 

0. Citfurn ... „ 

10. Cfifropttis ... 

1 1. Meropoyon .. (Mer(>])id£e) 

12. PrionituTUn. (Psittucida'^ 

13. Megacephalon (Mej^podiidie) 


Of the above, Artamides, Monachaleyon, Cittura, and Mcgacc- 
phalon, are modifications of types characteristic of the Austndian 
region. All ore peculiar to Celebes except Cittura, found also iii 
the Sanguu' islands to the northward, but which seems to l)clong 
to the Moluccan group. Strrptocitia, Cliaritornis, and Gazzola, 
are peculiar types of Corvidtc; the two former allied to the 
magpies, the latter to the jackdaws. Charitornix is known only 
firom the Sula islands east of Celebes, and is closely related to 
Strtptodtta. There is nothing comparable to these three groups 
in any of the Malay islands, and they seem to have relations 
rather with the Corvidse of the old-world northern continent. 
Basilomis, Evades, and Semirostrum, are remarkable forms of 
StumidsB. BaaUamishaa a beautiful compressed crest, which in 
the dlied species found in Ceram is elongated beliind. Evades 
has remarkable red superciliaiy streaks, but seems allied to 
CaJamis. Semirostrum seems also allied to CeUomis in general 
stracture, but has a very peculiarly formed bill and nostrils. We 
can hardly say whether these three forms show more afiinity to 
Oriental or to Australian types, but they add to the weight of 
evidence as to the great antiquity and'isolation of the Celebesian 
fan nil Semirostrum has been classed with Ewryeeros, a Mada- 



CUAP. XIll.] 


THE AUSTRALIAN REGION. 


433 


gascar bird, and with Bitphaga^ an African genus ; but the pecu- 
liar beak and nostrils approximate more to Cractims and its 
allies, of the Australian region, which should probably form a 
distinct family. Ceycopnis is undoubtedly intermediate between 
the Malayan Cey^v and the African Ispidina^ and is therefore es- 
pecially interesting. Mcropogon is a remarkable form of bee- 
eater, allied to the Indo-Malayan Nyctiomis. Prioniturus (the 
raquet-tailed parrots) of which bvo species inhabit Celebes, and 
one the Fhilijtpincs, appears to be allied to the Austro-Malayan 
Gcqffroyus. 

We must finally notice a few genera found in Celebes, whose 
nearest allies ara not in the surrounding islands, and which thus 
afford illustration.s of discontinuous distribution. The most re- 
markable, perhaijs, is Comcm.% of which a fine species inhabits 
Celebes ; while the genus is quite unknown in the Indo-Malay 
sub-i'egion, and does not appear again till we reach Biirmah and 
India ; and the species has no closer affinity for Indian than for 
African forms. MyialcUes^ a small yellow flycatcher, is another 
exmple; its neai'est ally {M. viacrcocapilld) being a common Indian 
bird, but unknown in the Malay ishinds. The Celebesian bird 
described by me as Prionochiht^ aurcolhnhahis, is probably a 
third case of discontinuous distribution, if (as a more careful 
examination seems to show) it is not a Prionochilus, but con- 
generic with Pitvliyylosma^ a bird only found in the Himalayas. 
Tlie fine pigeon, Carpopliaya forsteni, belongs to a group found in 
the Philippines, Australia, and New Zealand ; but the Celebes 
species is very distinct from all tlie others, and seems, if any- 
thing, more allied to that of New ZealamL 

The Suia islands (Sula-maugola, Sula-taliabo, aqd Sula-besi) 
lie midway between Celebes and the Moluccas, being 80 miles 
from the nearest part of Celebes, wdth several intervening 
islands, and 40 miles from Bouru, all open sea. Their birds 
show, as might be expected, a blending of the two faunas, but 
with a decided preponderance of that of Celebes. Out of 43 
laud birds which have been collected in these islands, we may 
deduct 6 as of wide range and no significance. • Of the 37 re- 
maining, 21 are Celebesian species, and 4 are new species but 
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allied to those of Celebes ; while there fire 10 Moluccan species 
and 2 new species allied to those of the Moluccas. It is curious 
that no less than 3 Moluccan genera, quite unknown in Celebes 
itself, occur here, — Mmiarcha, P(u^yeephala, and Crintger; hut all 
these, as well as several other of the Moluccan birds, are ratlier 
weak flyers, and such as are likely to hare been ranucd across 
by strong winds. Of the genera, 23 are from Celebes, 10 from 
the Moluccas. Tliese facts show, that the Sula islands form put 
of the Celebes group, although they have received an infusion of 
Moluccan forms, which will perhaps in time spread to the main 
island, and diminish the remarkable individuality tliat now cha- 
racterises its fauna. 

Insects. — Of the reptiles and, fishes of Celelies we have not 
sufficient information to draw any satisfactory conclusions. 1 
therefore pass to the insects of which something more is 
’ known. 

Hie Butterflies of Celebes are not very numerous less than 
200 species in all haring been collected ; but a veiy it^e pro- 
portion of them, probably three-fourths of the whole, are peculiar. 
There is on^ one peculiar genus, Amechania, allied. to (a 

group confined to the Philippine Islands), witli wliich it should 
perhaps be united. Most of the genera are of wide distribution 
in the archipelago, or are especially Malayan, only^two truly 
Australian genera, Elodina and Aeropthalmia, r&ching Celebes. 
On the other hand, 7 peculiar Oriental genera ore found in Celebes, 
but not further east, viz., Clerome, Adolias, Eiiriims, Apdtura, 
Limenitis, lolaus, and Lsptoeimis. There are also several indi- 
cations of a direct affinity with the continent rather tlian with 
'Malaya, as in the (uu^. a^^^y enume^ted among birds. A 
fine-butterfly,; yrt npoaftted', aliaost ^'actiy resembles Dieharra- 
gia nesimadi/us, a HiiiwlftyAq l^cies. Suripus robudus is closely 
allied to of N.I|idm; there are no less thanospecies 
-of quite uidUEg Ibote found in other parts of the 

jiiitchipe^^. The butiterflifs of Celebes are remarkably distin- 
guished from all othe» in Ae £ast^ by peculiarities of form, size, 
and colour, which run through groups of species belonging to 
-different 'genera. Many Papilionidte and Pieridip, and some 
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Nymphalids^ have the anterior wings elongated, with the apex 
often acute, and, what is especially remarkable, an abrupt bend 
or shoulder near the base of the wing. (See Malay Arehipdago, 
.3nl Ed. p. 281, woodcut.) No less than 13 species of Papilio, 10 
IMcridie, and 4 or 5 Nymphalidte, are thus distinguished from 
tlicir nearest allies in tlie surrounding islands or in India. In 
size again, a large number of Celebesian butterflies stand pre- 
eminent over tlieir allies. The fine Papilios — aiiamanfius, Uumei, 
ami gigon— are perfect giants by the side of the closeJy-allied 
fonns^f Java ; while P. androcles is the largest and longest-tailed, 
of all the true swallow-tailed group of the Old World. Among 
Nyiiiphalidse, the species of Shinopalpn and Eurijms, peculiar to 
Celebes, are immensely larger than their nearest allies; and 
several of ihe Pieridie are also decidedly larger, though in a less 
marked degree. In colbnP, many of the Celebesian butterflies differ 
from the nearest allied species ; so that they acquire a singu- 
larity of aspect w'hich marks them off from the rest of the group. 
The mdst curiotis case is that of three butterflies, belonging 
to three; distinct genera {Ct^hmia myrina, Metsarat mceonides, 
and Ultdlaii^^ensu) all having a delicate violet <« lilac gloss in 
liqes or pStcheSj^hich is wholly wanting in ev^ allied species 
of the surrounidkig islands.- These numerous peculiarities of 
Celebesian 'batteries are very extraordinary ; and imply isolation 
from sunoundiug lands, almost as much as do the strange forms 
of mammals and birds, which more prominently characterise this 
interesting island. 

* Of the Coleopton we know much less, but a few interesting 
facts may he noted. There are a ntimber of fine species , of 
Cieindela, some of peoulmr fdrms ; i^td, qjie ^dontp^i^ k SoqA 
American genus; while (%^yrM>^^£clb%|''<<OeIebes from the 
Oriental region. In Catabidss it' has one pecal£Br'|^us,^21tmt- ' 
^la; and a species of the fine .Austndiari ^ 

In Lucanidte it has the OrienfiiJ; genus, Odonidairis. In' 
iidtc it has a peculiar genus, SUmcplvta, and several flhe Oetonwi ' 
blit the characteristic Malayan genus, Xomaptera, -found in every 
other island of the arehipdago from Sumatra to New -Gniuea, 
is absent — an analogous fiict to the case of Ceyv among bird^ 
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In BupresUdn:, the principal Austro-Molay genus, Sumi>us, is 
found here ; while Sponsor, a genus 8 species of which inhabit 
Mauritius, has one species here and one in New Guinea. In 
Longicoms there are four peculiar genera, Comusia, Pptholia, 
BUyle, and Ombrosaga ; hut the most important features are the 
occurrence of the otherwise purely ludo-Malayan genera Agc- 
lasta, Kyctimene, and As!<tthes; and of the purely Austro- 
M^yan Arrhenotus, Tryshnia, Xenolea, AvMymora, Diullus, 
and uEyoeubius. The remaining genera range over both portions 
of tlie archipelago. In the extensive family of Curculionidio 
ive can only notice the eluant genus, Celehia, allied to £njbo- 
lus, which, owing to its abundance and beauty, is a conspicuous 
feature in the entomology’ of the island. 

Origin of the fauna of Celebes. — We have now to consider, 
briefly, what past changes of physical geography are indicated 
by the curious assemblage of facts here adduced. We have 
evidently, in Celebes, a remnant of an e.\cec‘ding1y ancient land, 
which has undergone many and varied revolutions; and the 
stock of ancient forms which it contains must be taken account 
of, when we speculate on the causes that have so curiously 
limited more recent immigrations. Going back to the arrival 
of those genera which are represented in Celebes by peculiar 
species, and taking first the Austro-Malay genem, wc find 
among them such grouyts as Zonoenus (s.g.), Phlvrpems, Leuro- 
treron (s.g.), and Twracoena, w’ltich are not found in the Moluccas 
at all ; and Myzomda, found in Timor and Banda, but not in 
Ceram or Bourn, which arc nearest to Celebes. This, combined 
with the curious absence of so many of Uic commonest Moluccan 
genera, leads to the conclusion that the Austro-lilalay immigra- 
tion took place by way of Timor and the southern port of New 
Guinea. It will be remembered, that to account for the Indo- 
Malayan forms in New Guinea, we suggested an extension of 
that country in a westerly direction just north of Timor. Now 
this is exactly what we require, to account for the stocking 
of Celebes witli the Australian forms it possesses. At this time 
Borneo did not approach so near, and it was at a somewhat later 
^period that the last great Indo-Malay migration set in; but 


CnAF. XIII.] 


TUB AUSTRALIAN REGION. 


437 


finding the country already fairly stocked, comparatively few 
groups were able to establish themselves. 

Going back a little farther, we come to the entrance of those 
few birds and insects which belong to India or Indo-China ; and 
this probably occurred at the same time as that continental 
extension southward, which we found was requited to account for 
fi similar iihenomenon in Java. Celebes, being more remote, 
received only a few stragglers. We have now to go much 
farther back, to the time when the ancestors of the peculiar 
Celebesian genera entered the country, and here our conjectures 
must necessarily lie less defined. 

On the Australian side we have to account for Megaeephalon, 
and the other genera of purely Papuan tjqie. It may perhaps 
be sufficient to say, that we do not yet know that these genera, 
or some very close allies, do not still exist in Xew Guinea ; in 
wliich case tiicy may well have entered at the same time with 
tlie KjHrm, already referred to. If, on the other hand, they are 
really as isolated as they ajipear to be, they represent an earlier 
communication, either by an approximation of the two islands 
over the space now ocx'ujiied by the Moluccas ; or, what is per- 
haps more ])i-obable, through a fonner extension of the Moluceas, 
which have since undei^gone so much subsidence, ns to lead to 
the extinction of a laige proportion of their ancient fauna. 
Thu wide-spread volcanic action, and especially the prevalence of 
raised coral-reefs in almost all the islands, render this last 
supposition veiy probable. 

* On the Oriental side the difficulty is greater; for here we find, 
what seem to be dear indications of a connection with Africa, as 
w'ell as with Continental Asia, at some immensely remote epoch. 
Ci/nopitJucu8, Babirvm, and Anoa; Ceycopm, StreptodUa, and Gaz- 
zola (s. g.), and perhaps Semirostrum, may be weU explained as 
descendants of ancestral types in their respective groupai, which 
also gave rise to the special forms of Africa on the one hand, and of 
Asia on the other. For this immigration we must suppose, that at 
a period before the formation of the present Indo-Malay Islands, 
a great tract of land extended in a north-westerly direction, till 
it mot the old Asiatic continent. This may have been before 
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the Himalayas had risen to any great height, and when a laige 
part of what are now the cold plateaus of Central Asia may 
have teemed with life, some forms of which are preserved in 
AMca, some in Malaya, and a few in Celebes. Here may 
have lived the common ancestor of Sus, Bahirum, and Vluieo- 
ehoerus ; as Avell as of Cynopitlmm, Cynoeephalus, and Mucacus / 
of Anoa and Buhalits; of Snssirostrum and Euryceros ; of Cry.>‘, 
Ccycopsis, and lupidina. Snch an origin accounts, too, fur the 
presence of the Xorth-Indian forms in Celebes ; and it oilers less 
difficulties than a direct connection with continental Africa, which 
once appeared to be the only solution of the problem. If this 
south-eastward extension of Asia occurred at the same time as 
the north-eastward extension of South Africa and Madagascar, 
the two early continents may have a]> 2 )i‘oached each other suffi- 
ciently to have allowed of some interchange of forms : Tamua 
may be the descendant of some Lemuriue animal that then 
entered the Malayan area, while the progenitors of Cryploproda 
may then have passed from Asia to Madagascar. 

It is true that we here reach the exti'emest limits of specula- 
tion ; but when we have before us such singular phenomena as 
arc presented by the fauna of the island of Celebes, we can hardly 
help endeavouring to picture to our imaginations by wliat jtast 
changes of land and sea (in themselves not improbable) the actual 
condition of things may have been brought about. 

IL AwArolm and Tasmania, or the Australian Suit-region. 

A general sketch of Australian zoology having been given in tlie 
earlier part of this chapter, it will not Ije necessary to occu 2 )y much 
time on this sub-region, which is as remarkably homogeneous as 
the one we have just left is heterogeneoua Altliough much of 
the northern part of Australia is within the tropics, while Vic- 
toria and Tasmania are situated from 36° to 43° south latitude, 
there is no striking change in the character of the fauna 
throughout the continent ; a number of important genera extend- 
ing over the whole country, and giving a very uniform character 
to its zoology. The eastern parts, including the colonies of New 
South Wales and Queensland, are undoubtedly the richesli, several 
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peculiar tyj)e8 beiug fuuiid uiily hem Tlie soullierii portion -is 
somewhat poorer, and has very few peculiar fonns ; and Tasmuuia 
being isolated is poorer still, yet its zoology has much resem- 
blance to that of Victoria, from which country it has evidently 
not been very long seimrated. The north, as far ns yet known, is 
chanteterised by hardly any jieculiar forms, but by the occurrence 
tif a nnniber of Paiuiaii tyiies, which have evidently been derived 
from New Guinea. 

Mauiiitalitt. — Tlie Austr.iliau siib-regiou contains about 160 
s])eeiu.s of Mamiiiidiu, of which 3 aie Alonoti'emata, 102 Marsu- 
pials, 23 Clii]'opt(M’a, I Carnivom (the native dog, probably not 
indigenous;, and 31 Muridsc. The north is characterised by a 
species of the Austm-Aralayan genus Caucus. Phascolardos (the 
koida, or native bear) is found only in the eastern districts; 
riianetJoniyit (the wombat) in the south-east and Tasmania; 
Primii idii (a jteculiar form of flying opossum) in the cast. Thy- 
Ittfimis (the zebra- wolf), and SareophUus (the “nath'e devil”), 
two Ciiniivorous mamuiiials, oi'e conflned to Tasmania. West 
Australia, the most isolated and peculiar region botanically, 
alone j'ossesses the curious little honey-eating Tarsipcs, and the 
Pervguku, or native rabbit. The remarkable Alyrmecoibius, a 
small aut-catiiig maraupial, is found in the west and south ; 
and Oiiychogalea, a genus of kangaroos, in West and Central 
Australia. All the other genera have a wider distribution, as 
will be seen by a reference to the list at the end of this 
chapter. 

* Plate XL A Scene in Tasmania, with Charactcristie Mammalia. 
— ^As some of the most miuarkable Mammalia of the Australian 
region ara now found only in Tasmania, we have chosen this 
island for tlie scene of our first illustration of the fauna of the 
Australian sub-region. The pair of large striped animals are 
zebra^wolves {Thyhmnus cynocepTwXvui), the largest and most de- 
structive of the carnivorous marsupials. These creatures used to 
be tolerably plentiful in Tasmania, where they ore alone foimd- 
They axe also called “native tigers,” or “ native hyamas;” and being 
destructive to sheep, they have been destroyed by the farmers 
and will doubtless soon be exterminated. In the foregiound on 
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the left is a bandicoot (Perameles gttnnii). These are delicate little 
animals allied to the kangaroos ; and they are found in all parts of 
Australia, and Tasmania, to which latter country this species 
is confined. On the right is the wombat {Phawohmyit icomhat), 
a root-eating inarsu])inl, with large incisor teeth like those of our 
roilents. They inhabit south-east Australia and Tasmania. In 
the foreground is the poreupine ant-eater {Echidna setom), lielong- 
ing to a distinct order of mammalia, Monotremata, of which the 
only other member is the duck-billed Ornithorh//nrhitA These 
animals are, however, nwirc nearly allicrl to the inarsu])ials, than 
to the iusectivora or edentata of the rest of the world, wliieli in 
some respects they resemble. An allied sjiccies {Echidna ht/sfrij-) 
inhabits south-east Australia. 

Birdn. — ^^Vustralia (with Tasmania) jtossesses aliont sjiecies 

of birds, of which 485 are land-birds. Not more than aliout one- 
twentieth of these arc found clscwhcit*, so that it has a huger 
projiortion of endemic species than any other sub-iegion on the 
globe. These birds arc divided among the several orders as 
follows : 


PaSKCTCS 

3110 

Acoipitrcfl 

3fi 

Picariio 

41 

CTplillli' 

77 

PsittHci 

00 

Aiiscres 

(!.■> 

Colunilni' 

24 

Stnitliionos 

3 

Gallino! 

ir, 




The Fsittaci, we see, are very richly represented, while the 
Picarise are comparatively few' ; and the Columliie arc scai-cfi 
as compared with their abundance in the Austro-M^y sub- 
regioa 

Birds seem to be very evenly distributed over all Australia ; 
comparatively few genera of importance lieing locally re- 
stricted. In the eastern districts alone, we find Ongtna, 
and Orthonyrs (Sylviidse) ; Sericulus and PtUorhynehm (Para- 
diseidse); Leueosarcia (Columbidte) ; and TalegoLUa (M^podiidse). 
Ntdarinia, Pitta, Ptilorhia, Chiamydodera, and S^heeUheres, 
range from the north down the cast coasts. Nanodea(J^iitaciAai), 
apd Lipoa (M^podiidee), are southera frurms, tlie first extending 
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to Tasmania; whicli island appears to possess no pecnliar 
genus of birds except Eudt/ptat, one of the penguins. West 
Australia lias no wholly peculiar genus except Qeopsittacus, a 
curious form of ground paiToquet; tlie singular Atrichia, first 
found here, having been discoA'ered in the east. In North 
Australia, Emhlcma (I’loceida') is the only peculiar Australian 
genus, but several Austvo-Malayaii and Papuan genera enter, — 
as, Sj/ma and TanyHiplera (Alcedinidse) ; MaeluBrihynehus 
(Muscicapidiu) ; Calornis (Sturnidaj) ; Monucodia, PtUorhis, and 
^lumduH (Paradiseida*) ; Meyapodiiis ; and Casuaniis. The pre- 
sence of a siKJcies of bustard {EujmdotU) in Australia, is veiy 
curious, its nearest allies being in the plains of India and Africa. 
Among waders the genus Tribonyr, a thick-legged bird some- 
what msenibliiig the Xotornis of New Zealand, though not closely 
allied to it, is the most i-eraarkable. Tlie district where the 
typical Austinlian forms most abound is undoubtedly the eastern 
side of the island. The north and south ai-e both somewhat 
jioorer, the west much poorer, although it possesses a few very 
IKJculiar forms, especially among Mammalia. Tasmania is the 
]K)orest of all, a considerable number of genera being here want- 
ing ; but, except the two peculiar carnivorous marsupials, it 
IKisscsses nothing to mark it off zoologically from the adjacent 
parts of the main land. It is ])i'obablc that its insular climate, 
more moist and less variable than that of Australia, may not be 
suitable to some of the absent forms ; while others may require 
more space and more varied conditions, than aie offered by a 
• comparatively small island. 

The remaining classes of animals liave been aheady discussed 
in our sketch of the region as a w'hole (p. 396). 

PlaU XIL Illustrating the Fauna of Australia. — In this 
plate we take New South Wales as our locality, and represent 
chiefly, the more remarkable Australian types of birds. The 
most conspicuous figure is the wonderful lyre-bird {Menura su- 
perta), the elegant plumage of whose tail is altogether unique in 
the whole of birds. The unadorned bird is the female. In 
tlie centre is the emu (Bromanis novai-hollandice), the represen- 
tative in Australia, of the ostrich in Africa and America, but be- 
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longiu<> to a difTerent family, the Casurariida*. To the right arc 
a pair of crested pigeons {Oeyphapa tophotca), one of the many sin- 
gular forms of the pigeon family to 'which the Australian re- 
gion gives birth. In every other part of the globe pigeons are 
smooth-headed birds, but here they have developed three dis- 
tinct forms of crest, ns scon in this bird, the crowned pigeon 
figured in Plate X., and the double-crested pigeon {Lophola'mus 
atvtareticu^). Tlie large biitl on the tiire is one of the Australian 
frog-mouthed goat-suckers {Podargus strigouhs), which are 
called in the colony “ Alore-pork,” fi’om their peculiar cry. Tliey 
do not capture their prey on the wing like true goat-suckci-s, but 
hunt about the branches of trees at dusk, for large insects, and 
also for urtfledged birds. A large kangaroo {Maerojius giganh uit) 
is seen in the distance ; and passing through the air, a flying 
opossum (Pttaurus sciureus), a beautiful modification of a mui'su- 
pial, so as to resemble in form and habits the flying squirivls 
of the uortheru hemispher'c. 

III. The Purijic Iihtndn, «/• Pulgnesiun Suh-nyiun. 

Although the araa of this sub-region is so vast, and the 
number of islands it contains almost innumerable, thei-e is a 
considerable amount of uniformity in its forms of animal life. 
From the Ladrone islands on the west, to the Marquesas on the 
east, a distance of moi'C than 5,000 miles, the same characteristic 
genera of birds prevail ; and this is the only class of attimals on 
which we can depend, mammalia Ireittg quite absent, and ixqitilcs 
very scarce. Tire Sandwich Islands, however, form an exception* 
to this uniformity; and, as far as we yet know, they are so 
peculiar that they ought, perhaps, to form a separate sub-region. 
They axe, however, geographically a part of Polynesia; and a 
more careful investigation of their rratural history may show 
more poirits of agreement with the other islands. It is therefore 
a matter of convenience, at present, to keep them in the Poly- 
nesian sub-region, which may be divided into Polynesia prox>er 
and the Sandwich Idands. 

Polynesia proper consists of a number of groups of islands of 
some importance, and a host of smaller intermediate islets. 
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For tlio purpose of zoological couiparison, we may class them in 
four main divisions. 1. The Ladroue and Caroline Islands; 
2. New Caledonia and the New Hebrides ; 3. The Fiji, Tonga, 
and Samoa Islands; 4. The Society, and Mai'quesas Islands. 
The typical Polynesian fauna is most developed in the third 
division ; and it will be well to describe this first, and then show 
liow the other islands diveige from it, and approximate other 
suli-regions. 

Fiji, Tonya, and Samoa Islands . — ^The laud-bii'ds inhabiting 
these islands belong to 41 genem, of which 17 are characteristic 
of the Austinlian region, and 9 more peculiarly Polynesian. 
The chamcteristic Australian genera are the following : Petroica 
(.Sylviida*) ; Lalaye (Cani])e]ihagidiv) ; Moymreha, Myiagra, BMpi- 
dura (Muscicapidie) ; Paehycfphala (Pachycephalidse) ; Bcctes 
(Laniida-) ; Mfizonnia, Ptilotis, Anthocliara (Meliphagiche) ; Ama- 
dina. FylJiniru, (Plocenla*) ; Artamvs (Artamidae) ; Lorius (Tri- 
choglossida) ; Ptilopus, Phloga'nas (Columbidae) ; Megapodius 
(Megnjiudiida*.). 

The peculiar Polynesian genera are : — Tatarc, Lamprdia 
(Sylviida*) ; Aphnis, Slurnodcs (Stumidte) ; Todiramphus 
(Alcedinida*) ; Pgrhulopsix, Cganoramphus, (Platycercidee) ; Cori- 
philus (Trichoglossidac) ; IHduncnlus (Didunculidse]. 

The wide-sjiread genere are Tardus, Znitrops, Hinindo, Hal- 
cyon, Collucalia, Evdynamis Cucalas, lanthaenas, Carpopkaga, 
Turtur, Haliaxtiis, Astur, Cirais, Strix, Asia. The aquatic birds 
are fifteen in number, all wide-spi'ead species except one — a form 
V moor-hen ((lallinulidie), u’liich has been constituted a new 
genus Parcudiastca. 

Society, ami Marquesas Islands. — Here, the number of genera of 
land-birds has considerably diminished, amounting only to 16 
in all. Tlie characiciistic Australian genera are 5 ; — Monarcha, 
AwUiochaera, Tnekaglossus, Ptilopas, and Phlogoaias. The Poly- 
n^^iOn genera are 4 ; — Tatare, Todiramphus, Cyanoramphus, 
Coriphilus, and one recently described genus, Serresius, an ex- 
traordinary form of large fruit pigeon, here classed under Car- 
pophaga. These remote groups have thus all the character of 
Oceanic islands, even as regains the rest of Polynesia, since th^ 
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possess baldly anytbing, but wliat they might have received 
by immigration over a vide extent of ocean. 

Ladrone, and Caroline Islands. — ^These extensive groups of 
small islands are very imperfectly known, yet a considerable 
number of birds have been obtained. They possess two 
peculiar Polynesian genera, Tatare and Sturnodes; one peculiar 
sub-genus, Psammathia (here included under Aovcepkalns ) ; 
and ten of tlic typical Australian genera found in Polynesia, — 
Lalage, Monarcha, Mgiagnt, PMpidvra, Mgznmela, Erylhrura, 
Artamus, PMogomas, PtVopvs, and Megapodivs, ns well as the 
Papuan genus Pedes, and the Malayan Culornis ; — .so that they 
can be certainly placed in the su1)-n‘gion. Genera which do 
not occur in the other Polynesian islands are, Aeroecphalus, (s.g. 
Psammathia) originally derived jierhaps from the I’liilippines ; 
and Capriimdgus, a peculiar species, allied to one from Japan. 

New Caledonia, and the New Hehridcs. — Although these islands 
seem best placed with Polynesia, yet they form a transition to 
Australia proper, and to the Papuan group. They possess 30 
genera of land-birds, 18 of which are typical of the Australian 
legion ; but while 13 are also Polynesian, there aie 5 which do 
not pass further east. These are Acanlhiza, EopsaUria, Gliei- 
phila, Philemon, and Janthcenas. The peculiar I’clpicsian genus, 
Aplonis, of which three si)ecieR inhabit New Caledonia, link it to 
the other poitions of the sub-region. Tlic following are the 
genera at present known from New Caledonia ; — Tardus, Aran- 
thiza, Canipcpliaga, Lalage, Myiagra, Rhqridv/ra, Pachyccpfutla, 
EopsaUria, Cormts, Physoeorax (s.g. of Coreas, allied to the jack- 
daws), Gliephila., Anthoehoera^ PhiUmon, Zosterops, Erythrura, 
Ajdonu, Artamvs, Ctieulus, Halcyon, Collocalia, CyavMramj^us, 
Triehoglossus, PtUopus, Carpophaga, Macropygia, lanthemas, 
Chalcophaps, Haliasiur, AedpHer. The curious Phinoehstus 
juhatus, forming the type of a distinct family of birds (Rhino- 
chetidffi), allied to the herons, is only known from New C.'ie- 
donia. 

It thus appears, that not more than about 50 genera and 150 
species of land-birds, are known from the vast number of islands 
that ate scattered over the Central Pacific, and it is not probable 
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that the number will be very largely increased. Some of the 
species, as the Emhjnamis taUcnsisKnA. Tatare longirostris, range 
over 40° of longitude, from the Fiji Islands to the Marquesas. In 
other genera, as Cyanoramplim and PtUojnis, each important 
island or group of islands, has its peculiar species. The connec- 
tion of all tlicsc islands with each oUier, on the one hand, and 
their close relation to the Australian region, on the other, are 
equally apparent ; but Are haA’o no sufficient materials for specu- 
lating Avith any success, on the long series of changes that haA'e 
brought about their existing condition, as regards their peculiar 
forms of animal life. 

Sandicich Mands. — Tliis somewhat extensive group of large 
islands, is only knoAvu to contain 11 genera and 18 species of 
indigenous land-birds ; and even of this small number, tAvo bii'ds 
of prey are wide ranging species, Avhich may \rell have reached tlie 
'slands during their present isolated condition. These latter are, 
Strie delicatida, an oavI spread oA’er Australia and the Pacific ; 
and Asia aceipUrhunt, a species which has reached tire Galapagos 
from S. America, and thence perhaps the Sandwich Islands. Of 
the remaining 8 genera, one is a crow {Corvns hawaiensia), and 
another a fishing eagle (Pamlioti svlitanm), of peculiar species ; 
leaving 7 genera, which are aU (according to Mr. Sclater) peculiar. 
First we have Chasiempis, a genus of Muscicapida^, containing 
two siiecies (wliich may lioAA-eA'er belong to distinct genera) ; and 
as the entire family is unknown on the American continent 
these birds must almost certainly be allied to some of the 
'numerous Muscieapinc forms of the Australian region. Next 
we hav9 the purely Australian family Meliphagidse, represented 
by two genera, — MoJio, an isolated form, and CluBtoptUa, a genus 
established by Mr. Sclater for a bird before classed in Entomyza, 
on Australian group. The four remaining genera are bdieved 
by ^fcSclater to belong to one group, the DiepanididsB, altogether 
f^lfnii^ to the Sandwich Islands. Two of them, Drepania and 
HemdgruxOiuit, with three species each, are undouhte^y allied ; 
the other two, Loxopa and PsiMiro^ra, have usually been classed 
as finchea The former seem to approach the Dicteidae ; and all 
resemble this group in their coloration. , 
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The aquatic birds and waders all lielong to wide-spread 
genera, and only one or two are peculiar species. 

The Sandwich Islands thus possess a huger proportion of 
peculiar genera and species of land-birds than any other group 
of islands, and they are even more strikingly characterised by 
what seems to be a peculiar family. The only other cla&s of 
terrestrhil animals at all adequately represented on these islands, 
are the land shells ; and here too we find a peculiar family, sub- 
family, or genus (Achatinella or Achatincllida*) consisting of a 
number of genera, or sub-genem, — according to the diveigent views 
of modem conchologists, — and nearly 300 species. The liev. J. 
T. Gulick, who has made a special study of the.sc shells on the 
spot, considers that there are 10 genera, some of which are con- 
fined to single islands. The species are so restricted that tlicir 
average range is not more than live or .si.v srjnarc milc.s, while 
some are confined to a tract of only two 8<iuare miles in c.\tent, 
and very few range over an entire island. Some species are 
confined to the mountain ridges, others to the valleys ; and each 
ridge or valley possesses its peculiar species. Considerably 
more than half the species occur in the island of Oahu, where 
there is a good deal of forest. Veiy few shells belonging to 
other groups occur, and they are all small and obscure; the 
Achatinellte almost monopolising the entire archqielago. 

Bemarla on the probable past hiKtory of the Sandwich Idamle. 
— The existence of these peculiar groups of birds and land- 
shells in so remote a group of volcanic islands, clearly indicates 
that they are but the relics of a more extensive land ; and the 
reefs and islets that stretch for more than 1,000 miles in a west- 
north»west direction, may be the remains of a country once 
sufficiently extensive to de^'elope these and many other, now 
extinct, forms of life.^ 

Some light may perhaps be thrown on the past historv..of the 

^ A new grans of BeeOee (ApUroeydvs) of the fiunily Lncanide, hos 
recently been described from the Sandwich Islands, and it is said to be most 
neoriy related to a group inhabiting Chili,— «n indication either of the great 
antiqnity of the fimno, or of the raried accidental migrations from which it 
has had its origin. 
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Sandwich Islands, by the peculiar plants which are found on 
their mountains. The peak of Teneriffe produces no Alpine 
plants of European type, and this has been considered to prove 
that it has been always isolated; whereas the occurrence of North 
Temperate forms on the mountains of Java, accords with other evi- 
dence of this island having once formed part of the Asiatic con- 
tinent Now on the higher summits of the Sandwich Islands, 
nearly 30 genera of Arctic and North Temperate flowering plants 
have been found. Many of these occur also in the South Temperate 
zone, in Australia or New Zealand ; but there are others which 
seem plainly to point to a former connection with some North 
Temperate land, probably California, as a number of islets are 
scattered in the ocean between the two countries. The most 
interesting genera are the following : — Silenr, which is wholly 
North Temperate, except that it occurs in S. Africa ; Vida, 
also North Temperate, and in South Temperate America; 
Fragaria, with a similar distribution; Aster, widely spread 
in America, otherwise North Temperate only ; Vacdnhm, 
wiiolly confined to the northern hemisphere, in cold and 
temperate climates. None of these are found in Australia or 
New Zealand ; and their presence in the Sandwich Islands 
seems clearly to indicate a former approximation to North 
Temperate America, although the absence of any American 
forms of vcitebrata rendera it certain that no actual land con- 
nection ever took place. 

llecent soundings have show'n, that the Sandwich Islands 
^ise from a sea which is 3,000 fathoms or 18,000 feet deep; 
while there is a depth of at least 2,000 fathoms all across to 
Califoniia on one side, and to Japan on the other. Between 
the Fiji Islands, New Caledonia, the Solomon Islands, and 
Australia, the depth is about 1,300 fathoms, and between Sydney 
and New Zealand 2,600 fathoms ; showing, in every case, a 
^^j;!«4'Sniccordance between the depth of sea and the approxi- 
mation of the several faunas. In a few more years, when it is 
to be hoped we shall know the contour of the sea-bottom better 
tliau that of the continents, we shall be able to arrive at more 
definite and trustworthy conclusions as to the probable chants 
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of land and sea by which the phenomena of animal distribution 
in the Pacific have been brought about. 

Beptilcs of the Polynesian Suh-region . — The researches of 
Mr. Darwin on Coral Islands, proved, that laigc areas in the 
Pacific Ocean have been recently subsiding; but the peculiar 
forms of life which they present, no less clearly indicate the 
former existence of some extensive lands. The total absence of 
Mammalia, however, shows either that these lands never formed 
part of the Australian or Papuan continents, or if they did, that 
the}' have been since subjected to such an amount of subsiden *c 
as to extenuinate most of their higher terrestrial forms of life. 
It is a remarkable cii'cumstance, that although Mammalia (except 
bats) ai*e wanting, there arc a considerable number of ii‘]i riles 
ranging over tlie wdiole sub-region. Li/.anls ai*c the most 
numerous, five families and fourteen genera being reprt*sented, 
as follows : — 


1. Cryptoblepharjs 

2. AblephariiB . . . 

3. Lygosonisi 

4. ^labonya 

5. Euprepes 

G. JJactyioperus ... 

7. Doryura 

8. Gehyni 

9. Amydosaurus ... 

10. Heteronota ... 

11. Correlophus ... 

12. Brachy tophus ... 

13. liOphuRi 

14. Chiorodcartes ... 


(Gy mnopthal midie) 
»» 

(Scinciddfj 


(Geckotidip) 

(Geckotida;) 


(Igunnidie) 

(Agamidse) 


Fiji iBhinds. 

AU the islands. 

Pelew T^lallds, New Caledonia. 
Samoa Islands. 

Pacific Islands. 

Sandwich Islands. 

Pacific Islands. 

Fiji lHlniid.s. 

Tahiti. ] 

Fiji Islands. 

New Caledonia. 

Fiji Islands. 

Pelew Islands. 

Fiji Islands. 


The first five are wide-spread genera, represented mostly by 
peculiar species ; but sometimes the species themselves have a 
wide htnge, as in the case of AhUphartis pceciloplmrus, which 
(according to Dr. Gunther) is found in Timor, Australjt/^. New 
Caledonia, Savage Island (one of the Samoa group), an(i<«^lie 
Sandwich Islands! Gehyra and ffeteronota are Australian 
genera ; while Lophura has reached the Pelew Islands from the 
Moluccas. The remainder (printed in italics), are peculiar genera ; 
JUjfachylophus being especially interesting as an example of an 
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otherwise peculiar Auiericaii family, occurring so liar across the 
Pacific. 

Snakes are much less abundant, only four genera being repre- 
sented, one of them marine. They are, Anoplodipsaa, a peculiar 
genus of Amblycephalidai from Kew Caledonia; Enygrus, a 
genus of Pythonidse from the Fiji Islands ; Ogmodon, a peculiar 
genus of Elapidse, also from the Fiji Islands, but ranging to 
Papua and the Moluccas ; and PUiturus, a wide-spread genus of 
sea-snakes (Hydroiihidie). Iii tlie more remote Sandwich and 
Society Islands there appear to be no snakes. Tliis accords 
with our conclusion that lizards have some specuil means of 
dispersal over the ocean u-liich detracts from their value as 
indicating zoo-geographical affinities ; which is further proved 
by the marvellous range of a single species (referred to above) 
from Australia to the Sandwich Islands. 

A species of Ifyla is said to inhabit the New Hebrides, and 
several species of Platymantis (tree-frogs) are found in the Fyi 
Islands; but otherwise the Amphibians appear to be unrepre- 
sented in the sub-region, though they will most likely be found 
in so large an island as New Caledonia. 

From the foregoing sketch, it appears, that although the 
reptiles present some special features, they agree on the whole 
with the birds, in showing, tliat the islands of Polynesia 
dl belong to the Australian region, and that in the Fiji Is- 
lands is to be found the fullest development of their peculiar 
fauna. 


IV. New Zealand Sub-region. 

The islands of New Zealand are mote completely oceanic 
than any other extensive tract of land, being about 1,200 
miles from Australia and nearly the same distance from New 
CaledoRlj and the Friendly Islea There are, however, several 
is^^v scattered around, whose productions show that they 
bdong to the some sub-i^on ; — ^the principal being, Norfolk 
Island, Lord Howe’s Island, and the Kermadec Isles, on the 
north ; Chatham Idand on the east ; the Auckland and Mac- 
quarie Isles on the south ; — and if these were once joined to 

a G 
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New Zealand, there would liave been formed an island-con- 
tinent not' much inferior in extent to Australia itself 

New Zealand is wliolly situated in the warmer portion of 
the Temperate zone, and enjoys an exceptionally mild and 
equable climate. It has abundant moisture, and thus comes 
within the limits of the South-Tempei-ate forest zone ; and this 
leads to its productions often resembling those of the tropical, 
but moist and wooded, islands of the Pacific, rather than those 
of the temperate, but aiid and scantily wooded plains of Aus- 
traUa. The two islands of New Zealand are aliout the same 
extent (approximately) as the British Isles, but the diilcrenee in 
the general features of their natunil history is very gieat. There 
are, in the former, no mammalia, less than half as many birds, 
very few reptiles and fi-esh-water fishes, and an excessive and 
most miintelligible poverty of insects; yet, considering the 
situation of tlie islands and their evidently long-continued 
isolation, the wonder rather is that their fauna is so varied 
and inteiesting as it is found to be. Our knowledge of this 
fauna, though no doubt far from complete, is sutliciently 
ample ; and it will be well to give a jiretty full account of 
it, in order to see what conclusions may be drawn as to its 
origin. 

Mammalia . — ^The only mamnuds positively known as indi- 
genous to New Zealand are two bat^ both peculiar to it, — Scoto- 
philus tvherettlatua and Myataeina tubereulata. The former is 
allied to Australian forms ; the latter is more interesting, as 
being a peculiar genus of the family Noctilionidae, which do^ 
not exist in Australia; and in having decided resemblances to 
the PhyUostomidae of South America, so that it may almost be 
considered to be a connecting link between the two families. A 
forest rat is said to have once abounded on the islands, and to 
have been used for food by tlie natives ; but there is miwh doubt 
as to what it really was, and wliether it was not an introduced 
species. The seals are wide-spread antarctic forms wrhich have 
no geographical significance. 

Birds . — ^About 145 species of birds are natives of New Zealand, 
•f which 88 are waders or aquatics, leaving 57 land-birds belong- 



CHAP. XIII.] 


THE AUSTRALIAN REGION. 


451 


ing to 34 genera. Of this latter number, IH, or nearly half, are 
peculiar ; and there are also 5 peculiar genera of evaders and 
aquatic birds, making 21 in all. Of the remaining genera of 
land-birds, four are cosmopolite or of very wide range, while the 
remainder are characteristic of the Australian region. The 
following is a list of the Australian genera found in New 
Zealand : Sphenccacus, Gcrygonc, Orthmyx (Sylviidae) ; Graucalna 
(CampephagidsB) ; Rhipuhtra (Muscicapidse) ; Anthodimra (Meli- 
phagida.^) ; Zostcrops (Dicaeida?) ; Cyanoramplms (Platy cercidae) ; 
Cnrpophaga (Columbidas) ; HUracidea (Falconidae) ; Tribonyx 
(Itallidui). Besides these there are several genera of wide 
range, as follows : — Anthits (MotacillidaB) ; Hirundo (Hirun- 
dinidie) ; Cimjaococcyx, JSudgnamis (Cuculidae) *, Halcyon, (Alce- 
dinidee) ; Cotimiix (Tetraonidae) ; Circus (Falconidae) ; Athene 
(Strigidae). 

'Most of the above genera are represented by peculiar New 
Zealand species, but in several cases the species are identical 
with those of Australia, as in the following : Anthochcera carun- 
culata, Zosterops lateralis^ Hirundo nigricans, and Chrysococcyx 
hicidiis ; also one — Eudynamis taitensis — ^which is Polynesian. 

We now come to the genera peculiar to New Zealand, which 
are of especial interest : 


List of Genera of Birds Peculiar to New Zealand. 


Family and Genna. 

Stlviidjb. 

• 1. Myiomoira 

2. NCiro ... 


No. of 

Spectea. Remarka. 

3 AlliedtoPetroica,aR Australian genus 

^ w W >9 99 


TiicaliidjeX?) 

3. Tumagra 


Of doubtful affinities. 


SlTTIDJE. 

4. Xenicus 
6. Acanthisitta ... 

r*' * 

FamJ&a 

6. Gerthiparus — 


3 Of doubtful affinities. 

1 Of doubtful affinities. 

2 Of doubtful affinities. 


Mblifhagida 

7. PiosiheinadeiB 
a Pogonornis ... 
9. Anthomis 


1 Peculiar genera of bonmnekers, a 
1 ^mily which is oonniied to the 

3 Austnlian B^on. • 

G G 2 
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Farail,v ami OiMin« Sp ‘oii-a. R.Mnark8 

Sturxid^ 

10. Greadion 2 These three frcnera are probably 

11. Heterolocha 1 allied, and perhap form a dia- 

12. Calleas 2 tinct family. 

N£ST0R1D.£. 

13. Nestor 3 A peculiar family of Parrots. 

Strixoopid.£. 

14. Stringops 1 A peculiar family of Plirrotn. 

Strioid.«:. 

ir>. (Sceloglaux I s.g. of Athene. 

Rallid.i-:. 

10. Ocydromus 0 Allied to EulabeoniU, an Australian 

genus. 

17. Xntoriiis I Allied to Porphyria^ a genus of wide 

r.inge. 

ClIARADRIlD.«:. 

18. Thinornis 1 

19. Anarhynchus 1 

Asatid.k. 

20. Hymenolaemus ... 1 Allied to Maheorhynehui^ an Aus- 

tniliau genua. 

ApTERTOIDjK. 

21. Apteryx 4 Forming a peculiar family. 

We have thus a wonderful amount of speciality ; yet the afli- 
nities of the fauna, whenever they can be traced, are with Aus- 
tralia or Polynesia. Nine genera of New Zealand birds are 
characteristically Australian, and the eight genera of wide range 
are Australian also. Of the peculiar genera, 7 or 8 are undoubtedly 
allied to Australian groups. There are also four Australian and 
one Polynesian species. Even the peculiar family^ Nestoridie, is 
allied to the Australian Trichoglossidfe. We have therefore every 
gradation of similarity to the Australian fauna, from identical 
species, through identical genera, and allied genera, to distinct 
but allied families; clearly indicating very long contimj^ yet 
rare immigations from Australia or Polynesia; immigrations which 
are continued down to our day. For resident ornithologists be- 
lieve, that the ZosUrops laterciis has found its way to New Zea- 
land within the last few years, and that the two cuckoos now 
migrate annually, the one from Australia, the other from some 
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part of rolyncsia, distances of moi'e than 1,000 miles These 
facts seem, however, to have been accepted on insufficient evidence 
and to be in themselves extiemely improbable. It is observed 
that the cuckoos appear annually in certain districts and again 
disappear ; but their course does not seem to have been traced, 
still less have they ever been actually seen arriving or departing 
across the o<*eaii. In a country which has still such wide tracts 
of unsettled laud, it is very possible that the birds in question 
may only move from one part of the islands to another. 

Islets of the New Zealand Suh-region. 

'VVe will here notice the smaller islands belonging to the sub- 
region, as it is chiefly tlieir birds that possess any interest. 

Norfolk Island. — The land-birds recorded from this island 
amount to 13 species, of which 8 are Australian, viz.: Clitnac- 
tcris scandens, Sgmmorphus leveopygius, Zosterops temiirostins and 
Z. albogvlaris, Halcyon snnetus, Platyeerena pennant i, Cnrpophaga 
spadicea, Phapqneaia and P. chalcoptera. Of the peculiar 
species three lielong to Australian genera ; Petroiea, Gerygone, and 
Bkipidura ; one to a cosmopolitan genus, Turdus. So far the 
affinity seems to be all Australian, and there remain only three 
birds which ally this island to New' Zealand, — Nestor p’odtictus, 
Cyanoramphus rayneri, and Notomis alba. Tlie former inhabited 
the smaliriiilliplsland (close to Norfolk Island) but is now* extinct. 
Being a typical New Zealand genus, quite incapable of flying 
across the sea, its piosence necessitates some former connexion 
l^tween the two islands, and it is therefore perhaps of more 
weight than all the Australian genera and species, whicli are birds 
capable of long flights. The Uyanoramphvs is allied to a New 
Zealand broad-tailed parroquet The Notomis alba is extinct, 
but two specimens exist in museums, and it is even a stronger 
case tlian the Nestor, as showing a former approximation or union 
of tliis island with New Zealand. A beautiful figure of this 
bird is given in the Ibis for 1873. 

Lord Hmce’s Idand. — Tliis small island, situated half-wav 
between Australia and Norfolk Island, is interesting, as contain- 
ing a peculiar species of the New Zealand genus Orydremus, or 
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wood-hen (0. si/lrestris). There is also a peculiar tlirnsli, Turdus 
vinitinetuA. Its otlier birds are ■wholly of Australian tyjws, and 
most of them probably Australian species. The following have 
been observed, and no doubt constitute nearly its whole indigen- 
ous bird fauna. Aeanthiza sp., Shipidura sp., Pwliyeephafa giit- 
turalis, Zosterops sfrenniii/s and Z. tepiiroplcuru*, Strepera sp. 
Halcyon sp., and Chaleophaga ehryaoeklora. The two species of 
Zosterops are peculiar. The Ocydromvs is important enough to 
ally this island to Xew Zealand rather than to Australia ; and if 
the white bird seen there is, as supposed, the ybtvrnh allia which 
is extinct in Norfolk Island, the connection will he rendered 
still more clear. 

Chatham Islands. — ^These small i.slands, 450 miles east of Now 
Zealand, possess about 40 species of birds, of which 13 arc land- 
birda All but one belong to New Zealand genera, and all but 
five are New Zealand species. The following are the genera of 
the land-birds : Sphenceaeus, Gerygone, Myiomoira, Bhipidura, 
Zosterops, Anthits,Proslhernadera, Anthoniis, Chrysoeocryr, Cyano- 
ramphus, Carpophaga, Circus. The peculiar species are An- 
thomis melanoeeiihala, Myiomoira, diffenhachi and M. traversi, 
Shipidura fiabellifera, and a peculiar rsiil incapable of flight, 
named by Captain Hutton Cahalus nwdestas. It is statefl that 
the Zosterops difiers from that of New Zealand, and is also a 
migrant ; and it is therefore believed to come eveiy year from 
Australia, passing over New Zealand, a distance of nearly 1,700 
miles ! Farther investigation will perhaps discover some other 
explanation of the facts. It is also stated, that the pigeon anU 
one of the small birds (? Gerygone or Zosteropi) have arrived at 
the islands 'within the last eight years. The natives farther de- 
clare, that both the Stringops and Apteryx once inhabited the 
islands, but were exterminated about the year 1835. 

The Auckland Islands. — These are situated nearly ^ miles 
south of New Zealand, and possess six land-birds, of which th^ 
are peculiar, — AiUhus awsldandicus, Cyanoramphus aucklandieus, 
and C. malherbii, the others being New Zealand species of 
Myiomoira, Prosthemadera, and Anihomis. It is remarkable 
Ijiat two peculiar parrots of the same genus should inhabit these 
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small islands ; but such localities seem favourable to the Platy- 
cercidte, for another peculiar species is found in the remote Mac- 
quarie Islands, more than 400 miles farther south. A peculiar 
species and genus of ducks, Nesonetta aucklandica, is also found 
here, and as far as yet known, nowhere dse. A species of 
the northern genus Mergva is also found on these islands, and has 
been recently obtained by Baron von Hiigel. 

Plate XIII. Illvsirating thr jtenuliar Orm^ulogy of New Zea- 
land. — Our artist has here depicted a group of the most remark- 
able and characteristic of the New Zealand birds. In the middle 
foreground is the Owl-parrot or Kakapoe {Stringope halroptilus), 
a nocturnal burrou’ing parrot, that feeds on fern-shoots, roots, 
berries, and occasionally lizards; that climbs but does not fly-; 
and that has an owd-like mottled plumage and facial disc. 
The wings however are not rudimentary, but fiilly developed; 
and it seems to be only the muscles that have become useless 
for want of exercise. This would imply, that these birds have 
not long been inhabitants of New Zealand only, but were deve- 
loped in other countries (perhaps Australia) where their wings 
were of use to them. 

Beyond the Kakapoe are a pair of the laige rails, Notomia 
mantdli; heavy birds with short wings quite useless for 
flight, and with massive feet and bill of a red colour. On 
the right is a pair of Kiwis {Apteryx a-astralis), one of the 
queerest and most unbird-like of living birda It has veiy small 
and rudimentary wings, entirely concealed by the hair-like 
plumage, and no tail. It is nocturnal, feeding chiefly on worms, 
which it extracts from soft earth by means of its long bill. The 
genus Aj^eryx forms a distinct family of birds, of which four 
species ore now known, besides some which are extinct They 
' are allied to the Cassowary and to the gigantic extinct Dinorms. 
On the wing are a pair of Crook-billed Plovers {Anarhynekus 
ijontdlis), remarkable for being the only birds known which 
have the bill bent sideways. This was at first thought to be a 
malformation ; but it is now proved to be a constant character of 
the E^pecies, as it exists even in the young chicks ; yet the pur- 
pose served by such an anomalous structure is not yet discover^ 
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No country on the glolie can offer such an extraordinary set of 
birds as are here depicted. 

Reptiles. — These consist almost wholly of lizards, there being 
no land-snakes and only one frog. Twelve species of lizards are 
known, belonging to three genera, one of which is peculiar, as 
are all the species. Hinulia, with two species, and Moeoa, with 
four species (one of which extends to the Chatham Islands), 
belong to the Scincidse ; both are very wide-spread genera and 
occur in Australia. The peculiar genus Naultinus, with six species, 
belongs to tlie GeckoticUe, a family spread over the whole world. 

The most extraordinary and interesting reptile of New Zea- 
land is, however, the Hatteria punctata, a lizard-like animal 
living in holes, and found in small islands on the north-east 
coast, and more rarely on the main land. It is somewhat inter- 
mediate in structure between lizards and crocodiles, and also has 
bird-like characters in the form of its ribs. It constitutes, not 
only a distinct family, Ithyncocephalidae, but a separate order of 
reptiles, Riiykcocepualika. It is quite isolated from all other 
mcmirers of the class ; and is probably a slightly modified repre- 
sentative of an ancient and generalised form, which has been 
superseded in larger areas by the more specialized lizards and 
saurians. 

The only representatives of the Ophidia are two sea-snakes 
of Australian and Polynesian species, and of no geographical 
interest. 

Amphibia. — Tlie solitary frog indigenous to New Zealand,' 
belongs to a peculiar genus, Lwpdma, and to the family Bom- 
buratoridte, otherwise confined to Europe and temperate South 
America. 

Fresh-icater Fishes. — Tliere are, according to Captain Hutton, 
1 5 species of fresh-water fish in New Zealand, belonging to 7 
genera ; six species, and one genus (Retrepinna), being peculiar. 
Jietnpinna ridiardsoni belong to the Salmonidie, and is tlie 
only example of that family occurring in the Southern hemi- 
sphere, where it is confined to New Zealand and the Chatham 
Islands. The wide distribution of Oalaxias attenuatus — from the 
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Chatham Islands to South America — ^has already been noticed ; 
vhile another species, O.faaeiatuB, is found in the Chatham and 
Auckland Isles as well as New Zealand. A second genus 
peculiar to New Zealand, N'eoehanna, allied to Gaiaxias, has 
recently been described. Prototrodes oxt/rhyrukus is allied to an 
Australian species, but belongs to a family (Haplochitonidce) 
which is otherwise South American. An eel, Anguilla UUirostris, 
is found in Europe, China, and the West Indies, as well as in 
New Zealand ! while the genus Agonostoma ranges to Australia, 
Celebes, Mauritius, and Central America. 

Insects . — The great poverty of this class'is well sliown by the 
fact, that only eleven species of butterflies are known to inhabit 
New Zealand. Of these, six are peculiar, and one, Argyrophtnga 
(Satyridae), is a jieculiar genus allied to the Northern genus 
Erebia. The rest are either of wide range, as Pgranieis eardui 
and Diadema lolina ; or Australian, as Hemdyaas soUus ; while 
one, 2?amau is American, but has also occurred in Australia, 

and is no doubt a recent introduction into both countries. 
Only one Sphinx is recorded, and no other species of the Sphin* 
gina except the British currant-moth, .^geria tipuliformis, 
doubtless imported. Coleoptera are better represented, nearly 
300 species having been described, all or nearly all being pecu- 
liar. These belong to about 150 genera, of which more than 50 
are peculiar. No less than 14 peculiar genera belong to the 
Carabidac, mostly consisting of one or two species, but Eemetrida 
has 3, and itetaglymma 8 species. Other important genera are 
' DieroehUe, Hmnalosoma, Mecodema, and Seopodes, nil in common 
with Australia. Mecodema and Metaglymma are the largest 
genera. Even the Auckland Islands have two small genera 
oT Carabidffi found nowhere else. 

Cicindelidm are represented in New Zealand by 6 species of 
Cieindela, and 1 of Dystipsidera, a genus peculiar to the Austra- 
lian region. 

* The Lucanidffi are represented by two peculiar genera, Den- 
drdtlaat and Oxyomus; two Australian genera, Lissoles and 
CaratogntUhtts ; and by the almost cosmopolite Doreus. 

The Scaiabeidse consist of ten species only, belonging to four 
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genera, two of which are peculiar (Odontria and Stethcupis ) ; and 
two Australian {Perieqptm and Calonota). There are no 
Cetoniidse. 

There is only one Buprestid, belonging to the Australian genus 
Ciaseia. The Elateridse, (about a dozen species,) belong mostly 
to Australian genera, but two, Metallax and Ochosternus, are 
peculiar. 

There are 30 species of Curculionidte, belonging to 22 genera. 
Of the genera, 12 are peculiar ; 1 is common to New Zealand 
and New Caledonia ; 6 belong to the Australian region, and the 
rest are widely distributed. 

Longicoms are, next to Carabidie, the most numerous family, 
there being, according to Mr. Bates (Ann. Nat. Hist., 1874), about 
35 genera,' of which 26 are peculiar or highly characteristic, 
and 7 of the others Australian. The largest and most character- 
istic genera are J?niona and Xylotelcs, 1)oth being peculiar to 
New Zealand ; few of the remainder having more than one or 
two species. Jknumax extends to the Moluccas and S. K 
Asia. A dozen of the genera have no near relations with those 
of any other country. 

Fhytophaga are remarkably scarce, only two species of 
Colaspis being recorded ; and there is only a single species of 
Coednella. 

The other orders of In.sects appear to be equally deficient. 
Hymenoptera axeveiy poorly represented, only a score of species 
baing yet known ; but two of the genera are peculiar, as are all 
the species. The Neiuoptera and Heteroptera are also very' 
scarce, and several of the species are wdde-spread forme of the 
Australian region. The few species of Homoptera are all 
peculhir. The Myriapoda afford some interesting facts. There 
are nine or ten species, all peculiar. One genus, LtOuMua, 
ranges over the northern hemisphere as far south as Singapore, 
and probably through the Malay Archipdagc^ but is not found 
in Australia. Hvniwps occurs elsewhere only in Tasmania 
and Chili. Cryptops, only in the north temperate zone; while 
two others, Cvmalia and Cormocepluilus, both occur in 
Anstralia. 
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Land-Shells . — Of these, 114 species are known, 97 being 
pecnliar. Three species of Helix are also found in Australia, 
and five more in various tropical islands of the Pacific. Nanina, 
Lymnaa, and Assiminea, are found in Polynesia or Malaya, 
but not in Australia. Amphibola is an Australian genus, as is 
Janella. TestarrUa and Limax belong to the Palsearctic region. 

From the Chatham Islands, 82 species of shells ate known, 
all being Xew Zealand species, except nine, which are peculiar. 

Tlie Ancient Fauna of Kew Zealand. — One of the moat re- 
markable features of the New Zealand fauna, is the existence, 
till quite recent times, of an extensive group of wingless birds, 
— called Moas by the natives — many of them of gigantic size, 
and which evidently occupied the place which, in other countries, 
is filled by the mammalia. Tlie most recent accotmt of these 
singular remains, is that by Dr. Haast, who, from a study of 
the extensive' series of specimens in the Canterbury museum, 
believes, that they belong to two families, distinguished by 
important differences of structure, and constitute four genera, — 
Dinomis and Miomis, forming the family Dinomithidffi ; 
PaJapteryx and Exvrynpierxyx, forming the family Palapterygidee. 
These were mostly larger birds than the living Apteryx, and 
some of them much larger even than the African ostrich, and 
were more allied to the Casuariidie and Struthionidse than to 
the Apteiygidse. No less than eleven species of these birds 
have been discovered; all are of recent geoligical date, and 
there are indications that some of them may have been in 
existence less than a century ago, and were really exter- 
minated by man. Bemains have been found (of apparently 
the same recent date] of species of ApUryx, Stringops, (kydro- 
mus, and many other living forms, as well as *of Harpagomis, 
a large J>ird of prey, and Cnemiomis, a gigantic goose. Bodies 
,of the Hatteria pumAata have also been found along with those 
of the Moa, showing that this remarkable reptile was once more 
abundant on the main islands than it is now. 


The Origin of the New Zealand Fama. — Having now g^en 
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an outline sketch of the main feutuivs of the New Zealand 
fauna and of its relations with other regions, we may consider 
what conclusions are fairly deducible from the facts. As the 
outlying Norfolk, Chatham, and Lord Howe’s Islands, are all 
inhabited (or hare recently been so) by birds of New Zealand 
type or even identical species, almost incapable of flight, we may 
infer that these islands show us the former minimum extent of the 
land-area in which the peculiar forms which characterise the 
snb-r^’on were developed. If we include the Auckland and 
Macquarie Islands to the south, we shall have a territory of not 
much less extent than Australia, and separated from it by per- 
haps several hundred miles of ocean. Some such ancient land 
must have existed to allow* of the development and specialization 
of so many peculiar forms of birds, and it probably remained 
with but slight modifications for a considerable geological period. 
During all this time it wrould interchange many of its forms of 
life with Australia, and there would arise that amount of identity 
of genera between the two countries which we find to exist. Its 
extension southwards, perhaps considerably beyond the Mac- 
quaiies, would bring it within the range of floating ice during 
colder epochs, and within easy reach of the antarctic continent 
during the warm periods ; and thus would arise that interchange 
of genera and species with South America, w’hich forms one of 
the characteristic features of the natural history of New Zealand. 

Captain F. W. Hutton (to whose interesting jiapur on the 
Ocngraphical relations of the New Zealand Fauna we are 
indebted for some of our facts) insists upon the ncccasity of 
former land-connections in various directions, and especially 
of an^early southern continental period, w'hen New Zealand, 
Austi^a, Southern Africa, and South America, were united. 
Thus he would account for the existence of Struthious birds 
in all tliese countries, and for the various other g^ups of 
birds, reptiles, fishes, or insects which have no obvious means^ 
of traversing the ocean, — and this union must have occurred 
before mammalia existed in any of these countries. But 
such a supposition is quite unnecessaiy, if w’e consider tluit 
all, wingless laud-birds and some water-birds (as the Gate-fowl 
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and Steamer Duck) aie probably cases of abortion of use- 
less organs, and that the common ancestors of the various 
forms of Struthiones may hare been capable of a moderate 
degree of flight ; or they may have originated in the northern 
hemisphere, as already explained in Chap. XL p. 287. The exis- 
tence of two, if not three, distinct families of these birds in New 
Zealand, proves that the original type was here isolated at a 
very early date, and being wholly free from the competition of 
mammalia, became more differentiated than elsewhere. The 
Haftfrio is proliably coeval with these early forms, and is the 
only relic of a whole order of reptiles, wliich once perhaps 
ranged far over the globe. 

Still less does any other form of animal inliabiting New Zea- 
land, require a land connection with distant conntries to acconnt 
for its presence. With the example before ns of the Bermudas 
and Azores, to which a great variety of birds fly annually over Vast 
distances, and even of the recent arrival of new birds in New 
Zealand and Chatham Island, we may be sure that the ancestors 
of every New Zealand bird could easily have reached its shores 
during the countless ages which dapsed while the Dinomia and 
Apttryx were developing. The wonderful range of some of the 
existing species of lizards and fresh-water fish, as already given, 
proves that they too possess means of dispersal which have 
sufficed to spread them, within a comparatively recent period, 
over countries separated thousands of miles of ocean; and the 
fact that a group like the snakes, so widely distributed and for 
which the climate of New Zealand is so well adapted, does not 
exist there, is an additional proof that land connection had nothing 
to do with the introduction of the existing fauna. We have 
already (p. 398), discussed in some detail the various modes in 
which the dispersal of animals in the southern hemisphere has 
been efi^geted ; and in accordance with the principles there estab- 
lished, we conclude, that the New Zealand fauna, living and 
extinct, demonstrates the existence of an extensive tract of land 
in the vidnity of Australia, Polynesia, and the Antarctic con- 
tinent, without having been once actually coimected with either 
of these conntries, since the period when mammalia had peopled 
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all the great continents. That event certainly dates back to 
Secondary, if not to Palaeozoic, times, because so dominant a 
group must soon have spread over the whole continuous land- 
area of the globe. We have no reason for belieWng that birds 
were an earlier development; and certainly cannot, with any 
probability, place the origin of the Struthiones before that of 
Mammals. 

Causes of the Poveriy of Insect-life in Keto Zealand: its Influ- 
ence on the Character of the Flora. — ^The extreme paucity of in- 
sects in New Zealand, to which we have already alluded, seems 
to call for some attempt at explanation. No other country in the 
world, in which the conditions are equally favourable for insect- 
life, and which has either been connected with, or is in prnxiinity 
to, any of the large masses of land, presents a similar jdieiio- 
menoiL The only approach to it is in the Galapagos, and in 
some of the islands of the Pacific ; and in each of these cases the 
absence of mammals leads us to infer, that no connection with a 
continent has ever taken place. Yet the fauna of New Zealand 
evidently dates back to a remote geological epoch, and it seems 
strange that on abundance of indigenous insects have not been 
devdoped, especially when we consider the vast antiquity that 
most of the orders and families, and many of the genera, of insects 
possess (see p. 156), and that they must always have reached the 
country in greater numbers and variety than any of the higher 
aniiriala. The undoubted fact that such an indigenous insect- 
fauna has not arisen, would therefore lead us to conclude, that 
insects find the conditions requisite for their development only in 
the great continental masses of land, in strict adaptation .to, and 
depeodance on, a varied fauna and fiora of ever-increasing richness 
and complexity. A small number of widely-separated forms, intro- 
duced into a country where the fauna and flora are alike scanty 
and imrelated to them, seem to have little tendency, to vary 
and branch out into that vast network of insect-life which 
enriches all the great continents and their once connected 
islands. 

It is a striking confirmation on a large scale, of Mr. Darwin’s 
be§ntifal theory — that the gay colours of flowers have mostly, or 
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perhaps, wholly been produced, in order to attract insects which aid 
in their fertilization — tliat in New Zealand, where insects are so 
strikingly deficient in variety, the flora should be almost as strik- 
ingly deficient in gaily-coloured blossoms. Of course there are some 
exceptions, but as a w'hule, g^nen, inconspicuous, and imperfect 
flowers prevail, to an extent not to be equalled in any other part 
of the globe ; and aflbrding a marvellous contrast to the general 
brilliancy of Australian flowers, combined with the abundance 
and variety of its insect-life. We must remember, too, that the 
few gay or conspicuous flowering-plants possessed by New Zea- 
land, are almost all of Australian, South American, or European 
genera; the peculiar New Zealand or Antarctic genera being 
almost wholly without conspicuous flowers. In the tropical 
Galapagos the same thing occurs. Mr. Darwin notices the 
wietched weedy appearance of the vegetation ; and states that 
it was some time beforo he discovered that most of the plants 
were in flower at the time of his visit ! And the insect-life was 
correspondingly deficient, consisting mainly of a few terrestrial 
beetles. 

The poverty of insect-life in New Zealand must, therefore, be 
a very audeut feature of the country ; and it furnishes an addi- 
tional aigument against the theory of land-connection with, or 
even any near approach to, either Australia, South Africa, or 
. South America. For in that case numbers of winged insects 
would certainly have entered, and the flowers would then, as in 
every other part of the world, have been rendered attractive to 
* them by the development of coloured petals ; and this character 
once acquired would long maintain itself, even if the insects had, 
from some unknown cause, subsequently disappeared. 

After the preceding paragraphs were written, it occurred to me, 
that if this reasoning were correct. New Zealand plants ought to 
be also deficient in scented flowers ; because it is a part of the 
same theory, that the odours of flowers have, like their colours, 
lieen developed to attract the insects required to aid in their fer- 
tilization. I therefore at once applied to my friend Dr. Hooker, 
as the highest authority on New Zealand botany ; simply asking 
whether there was any such observed deficiency. ^ reply was 
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** New Zealand plants are remarkably scentless, both in regard to 
the rarity of scented flowers, of leaves witli immersed glands 
containing essential oils, and of glandular bairs.” There are a 
few excq>tional cases, but these seem even more rare than might 
be expected, so that the confirmation of theory is ^^ry complete. 
The circumstance that aromatic leaves are also very scarce, sug- 
gests the idea that these, too, serve as an attraction to insects. 
Aromatic plants abound most in arid countries, and on Alpine 
heights ; both localities where winged insects are comparative!}' 
scarce, and where it may be necessary to attract tliem in every 
possible way. Dr. Hooker also inform.s, me that since his Intro- 
duction to the Kew Zealand Flora was written, many plants with 
handsome flowers have been discovered, especially among the 
Faniinculi, shrubby A'eronicas, and herbaceous Compositac. The 
two former, however, are genera of wide range, which may have 
originated in New Zealand by the introduction of jdants with 
handsome flowers, which the few indigenous insects would be 
attracted by, and thus prevent the loss of their gay corollas ; so 
that these discoveries will not much affect the general character 
of the flora, and its very curious bearing on the past history of 
the islands through the relations of flov;ers and insects. 

In judging of the relation here supposed to exist, it must be 
remembered, that if the New Zealand insects have been intro- 
duced from the surrounding countries by chance immigrations at 
distant intervals, then, as we go back into the past the insect 
fauna will become poorer and poorer, and still more inadequate 
than at present to lead to the development of attractive flowers 
and odours. This quite harmonizes with the fact of the.andent 
indigenous flora being so remarkably scentless and inconspi- 
cuous, while a few of the more recently introduced genera of 
plants have retained their floral attractions. 

Conelitditiff Jtemarks on the Early History of tits ZMhtralian 

Eegion. 

We have already discussed in some detail, the Tations relations 
of the Australian sub-r^ons to the sairounding Begions, and the 
geographical changes that appear to have taken place. A Twy 
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few observations will therefore suffice, on the supposed early 
histoiy of the Australian region as a whole. 

It was probably far back in tlie Secondary period, that some 
portion of the Australian region was in actual connection with 
the northern continent, and became stocked with ancestral forms 
of IMarsnpials; but from tliat time till now there seems to have 
been no fiirtlier land connection, and the Australian lands have 
thenceforward goiu* on developing the Marsuj)ial and Monotre- 
mate types, into the various living and extinct races we now find 
there. During some portion of the Tertiary epocli Australia piv)- 
bubly comprised miicli of its existing area, together with Papua 
and the Sohumni Ishinds, andperb.i]>5 extended as far east as the 
Piji Islands ; uliile it miglit also have liad a considerable exten- 
sion to tlie fiouth and west. Some light lias recently been thrown 
on this subject by Profes''Or iIcC’oy’s researches on the Palie- 
jniology of Victoria. He limls abundant marine fossils of 
Eocene and Mioccii'* age, iminy of which are strikingly similar 
to tho.^e of Eun»pe at tin* same period. Among these are Ceta- 
ceans of the genus SfinuMon ; European species of Plagiostom- 
ous lishc's ; iiiollusca and corals closely resembling those of 
Europe and Xortli America of the same age, — such as iiiinierous 
Volutes cIo.scly allied to tliosc of the Eocene beds of the Isle of 
Wight, and tliegcnns DniUtHutn in great abundance, almost or 
quite identical uitli European tertiaiy species. Along with 
these, are found some living sjiccies, but always such as now- 
l^ve farther north in trojucal seas. The Cretaceous and Meso- 
zoic marine fossils are equally close to those of Europe. 

The whole of tlicse remains demonstrate that, as in the 
northern so in the southern hemisphere, a much warmer climate 
prevailed in the Eocene and Miocene periods than at the present 
lime. This is a most important result, and one 'which strongly 
supports Jfap Belt’s view, before referred to, that the warmer 
climates in past geological epochs, and especially that of the 
Miocene as compared with our own, was caused by a diminution of 
the obliquity of the ecliptic, leading to a much greater uniformity 
of the seasons for a considerable distance from the equator, and 
greatly reducing the polar area wdthiu which the sun would evev 
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disappear during an entire rotation of the earth. During such 
a period, tropical forms of marine animals would have been able 
to spread north and south, into what are now cool latitudes ; and 
identical genera, and even species, might then have ranged along 
the southern shores of the old Palaearctic continent, from Britain 
to the Bay of Bengal, and southward along the Alalayaii coasts 
to Australia. 

Numerous Miocene plant-beds have also been found in Vic- 
toria, containing abundance of Dicotyledonous leaves, which are 
said generally to resemble those of the Asiatic flora, and of the 
Miocene plant-beds of the Ilhine. It is to be hoj)ed those beds 
will he more closely examined for remains of insects, land-shells, 
and vertebrates, and that the })lants will be carefully preserved and 
critically studied ; for here i)robably lies hidden the key, that 
will solve much of the mystery that attaches to the past history 
of the Australiau fauna. 
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TABLES OF DISTRIBUTION. 

In dranriug up these tables, showing the distribution of the 
various classes of animals in the Australian region, the following 
sources of infomiatiou hiive been relied on, in addition to the 
general treatises, mouogi'aphs, and catalogues used in compiling 
the 4th Part of this work. 

Mammalia. — Gould, Mammals of Australia ; Waterhouse on 
Marsupials ; Dr. J. E. Gray’s List of Mammalia of New Guinea ; 
Muller, Temmiuck and Schlegel on Mammals of the Moluccas; 
papers by Dr. Gray ; and personal observations by the Author. 

Birds. — Gould’s Birds of Australia; BuUer’s Birds of New 
Zealand; G. R. Gray’s Lists of Birds of Moluccas, &c.; Ilart- 
laub and Finsch on Birds of Pacific Islands ; Sclater on Birds 
of Sandwich Islands ; papers by Haast, Hutton, Meyer, Salvin. 
Schlegel, Sclater, Travers, Lord Walden and the Author. 

B^tUes. — Erefifb, Catalogue of Snakes; Gunther, List of 
Lizards in Vojfage of Brcbtis and Terror (1875) ; and numerous 
pt^rs. 


H H 2 
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TABLE 1. 

FiyriLTES OF AXLUALS IXUABITIXG THE AUSTEALTAX EECHOX. 

ExPLAN'ATIOX. 

Karnes in italics show families which are peculiar to the region. 

Names inclosed thus ( ) show families uhieh only just ciiUr the region, and are 

not considered properly to belong to it. 

Numbers correspond to the series of numbers to the families in Fail IV. 


Siib-rcglons. 


Oidrr and Family. 



. <S < 



R.in5e beyond tlic Rcginii, 


MAMMALIA. 

PniMATrs. I 

3. Cynopithecidm i — 

ClIlROrTERA. 

9. Pteropidifi ... — — 

11. Bhinolojibidfle ! — — 

12. Vespertuionidm — — 

13. Nuctiliouidffi... 

• 

CARX1VOK.V. 

25. (Viverridau) ... ‘ — 

83. Otariidm ■ — 

35. Phocidje ■— 

Cetacea. 

86 to 41 , 

SZUENIA. 

42. Maxiatids — 

UXGULATA. 

47. SuidiC — 

50. (CiTrvidse) ... — 

52. (Bondiej ... — 

llODEXTlA. 

55. Muridie — — 

61. (Scuiridae) ... | — 

Mausvfialia. • 

77. Dasyuridcs ... — — 

78. Myrmecdbiidm j — 

79. PsranuHidcs ... — ' — 

80. * IfMTVoorftid^.. — : — 


Oriental and Ethiopiai 


Oriental and Ethiopian 
The Kn.stern Hemi'>phcro 
C’osmopolite 
All tropical regions 


Oriental 

X. and S. temperate rones 
X. and S. temperato rones 


Oceanic 


Ethiopian, Oriental 


All other regions hut Ncarciic 
All other regions hut Ethiopian 
All other regions but Neotropical 


All other regions 
All other rogions 
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Snh-i 


Family. 

i c 

A 

A ^ Kangj bryon>l the Region. 

• 

ll-i 

■7 2 

■='5 




" X • 

81. Phalaiigistidfr 

I _ 

\ 

‘ 1 

' 82. Pha8Colomy\d(r 

1 

1 

- 


LIONOTRr.MAT.V 

1 



83. Oniithftrlnm- ) 




chidtr .. \ 




84. Jjhidm'iUe ... 


— 


]11R])S. 

1 



rA'‘Sj:iir.s. 




1. Timliila* 

. — 

— 

— . < ‘o^TUOiKjlite 

2. Svlviidff 

— 

— 

— — < 'osino])o]itc 

3. 

1 — 


, — Oriental fumily 

5. C'inrliilrc 

' — 



8. CVi*tliii(lflD 

__ 

- 


1>. Sittid.T . 

— 


— 

10. V.ml.i 


— 

— 

13. rvt.'ii<)iiotidfl! . 

' — 


ilriontal family 

14. (iriolidii*... 

- 

- 

Onentnl and J!)thio]dan 

If^ ('iiiii]iojiliagid»' 

— 

-- 

— Oriental and Ethiopian 

Id. Duniridtr 

— 


( iriciital and Ethiopian 

17. Musj*ica]»id{i'.. 

■ — 


- The Old World 

1 S. Ptn h mrjthalUhc 

— 

-- 

— Almost peculiar to iTgion 

19. Laiiiidiu 

' - 

- . 

The Old World 

20. C'oiYida* 

1 _ 

-- 

— i 'oainopolite 

21. Parndiftridcr ... 

i - 



22. Mcliphntfidn\ . 

1 - . 


- 

23. Noctni'iniidoi 

1 

— 

Oriental and Ethio]»5aii 

24. DuM'idiv 

1 

— 

— . — Onontal and Etliiopiau 

25. Drcpanidida'.. 

1 


— 

30. Hiiuiidinidn* . 

. 

— 

— J — , Cosmrpdilc 

34. rioceido! 

1- 

— 

— 1 Ori( nf al. Ethiopian 

35. StiimidnB 

1 


Tlie Old' World 

30. Artniiiid.*e ... 

1- 

— 

— j 1 Oriental 

37. Alaiididae 

1 

' — 

1 1 1 Tlie Old World and N. America 

38. Motflcillidso ... 1 


■ — 

; , — ! The Old World 

47. Pittid.T ...’ ... I 

1 , 

1 — 

1 1 Oriental, Ethiopian 

49. 3/tnimda: ... | 

i 


1 1 Peculiar to Australia 

50. JiricJmdoi . . 

1 

1 

1 

, I - Peculiar to Australia 

j 1 

FicAni.E. 

1 

1 

1 

1 


61. Pieidn; ... 

— 


1 All other regions 

58. Cnculidrc 

— 

— 

, — — Cosmopolite 

62. Cmciidic 

— 

— 1 

1 Oriental and EtJiiopian 

63. Meropidie 

— 

— - 1 

Oriental and Ethiopian 

67. Alcedinidic ... 

— 

— 

1 — — Cosmopolite 

68. Buccrotidie ... 

— 

1 

Oriental and Ethiopian 

71. PodargidoB ... 

— 

— 1 

, Oriental 

73. CapriiDulgidn 

— 


I — Cosmopolite 

74. Cl^elidflB ... 



— Cosmopolite 
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8ub-region9. 



<S < 



Baoge beyond the Region. 


PsiTi'ACl. 

76. Cocatuida ... | — — 

77. Plttff/ccrcidtJD — ■ — 

7S. Pala^oniithiilie , — 

7y. Tridiorrfostida ' — — 

82. Xes^nriiffT . . - 

88. Strhvjopidfv 

CoLoriJjL 


j Philippine Islands 
j Oriental 


Si. Coliimhida! ... — — — 'Cosmopolite 

84a. Didvnculiihc — | 


GAT.LTX.r.. 

67. TctraoiiiJie .. — — 

88. ( PhnsianuLae) — 

89. Tiiriiiciilie .. — • — 

90. yPgtiiiodUdiK — -- — 


— Old World and X. America 
I Urientol 
. The Old World 


Accirmii:«. 

96. FaleoiiidtP . . 

97. Fandioiiidse .. 
OS. Strii'idse 


— — — Cosmopolite 

— — — Cosmopolite 

— — — .Cosmopolite 


Grail.1:. I 

99. Kallidre — — — 

If'O. Sciilopaoid.'e .. — — * — 

lii3. Parridre — — 

104. Glareolidff ... — — 

105. Cliaradriidee -- — , — 

106. OtiJiihe ... — i 

107. Gruidro — ' 

112. JihinochetidiP ' ■ — 

113. Ardcidie ... ' — — i — 

114. Plataleidse .... — — 

115. Cicouiidse ... | — — 

An-sckes. j 

118. 'Anatidie ... ! — — » 

119. Laridtc j _ _ __ 

120. Procellariidae — ; 

121. Pelecanid® — 

122. Sphcniscidie i 

12A Podicipidie — 

STRU1HIONE.S. ! 

127. Casmriidfc ... _ ' _ I 

128. Apterygida ... ; 

129. IHiMrnUhidiaB • 

11(0. PahpteryqidoB 


— Cosmopolite 

— ( 'cMiiojiolitc 
Tropical 

' Tlic Eastern Hemisphere 

— . CosmoTiolitc 

' The Kastem Hemisphere 
! The Eastern Heniispbere 

— I Cosmo] lolite 

' Almost cosmopolite 
' Widely distributed 


Cosmopolite 

Cosmopolite 

Cosnioiiolite 

Cosmopolite 

S. temjierate regions 

Cosmopolite 


Extinct 

Extinct 
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Sub-regions. 


Order and Family. 


REPTILIA. 



Range beyond the Region. 


OrniDiA. i 

1. TyplilopirUe .. “ ; “ 

2. Tortridilse — 

8. Xenoppltiilip ... — 

5. ('alsiiiiuriiila* .. — . - 

7. C'olnIiii«la‘ ... ! — -- 

8 . Hoiiialopsiilt'c ' — , — 

11. Deiiilropliiilin I — ■ — . 

12. Dryiophidx ’ 

13. J)ip.sG(tiil.'i‘ .. I — — 

15. Lycotloiilidic. i — 

Ifi. Ainlilyj'Pplia- 1 _ 

liilii') ... \ 

17. Pytlioiiiilse .... — — — 

19. AiTocluirdiilw ■ — 

20. Elapiilii' ... -- — -- 

23. llydrojiiiida* . . — -- — 


All regions but Nearctic 
Oriental, S. America, Califoniia 
Oriental 

All warm coimtrieB 
Almost cosroo]K>litc 
Oiieutal, and all other regions 
Oriental, Ethiopian, Neotropical 
Oriental, Ethiopian, Neotropical 
Oriental, Ethiofiian, Neotropical 
Ethiopian and Oriental 

Oriental, Neotropical 

Tro]iienl regions, California 
( Oriental 

Tropical regions, Japan, S. Carolina 
Oriental, Madagascar, Panama 


LArr.nTii.1 \. 

30. Varauidm ... I — 

33. Laccrtida* ... I 

41. Gymnopthal- ) | _ __ _ 

midie... { i 

42. Pifgojhtdidai ... 

43. Api'tmmlm ... — 

44. LiaUdff ... — . 

45. Seincida* ... ■ — ' — ' — 

48. Aeontinda* ... ' — i 

49. Oeckothhc — — — 

50. Igiiaiiid.'e ' — 

51. Againidm ... — — — 


Rhyxcocepiialin’a I 
53. Bhyncoct^alida" 


Crocx)dit.ia. 

54. Gavialidio ... | 

55. Crocoililidse . 


ClIKLOXIA. 

57. TestndinidoB .. 
68. Chelydidffi ... 
00. Choloniids ... 


(Oriental, Africa 
The Eastern Hemisphere 

Neotropical, Ethiopian. Pulsaretio 


I 

! — Almost cosmopolite 
I Ethiopian, Oriental 
* — \lmoat eosmopolito 
N. and S. America 
The Eastern Hemisphere 


j Oriental 
; Tropical regions 

I 

I All other r^ons 
I Ethiopian, Neotropical 
I — ! Marine 


AMPHIBIA. 

Xnoitiia. 

7. PhrynisGlda ... 
9. Bofonids 
10. ZmorfttMttfo... 

ISL 


Etliiopian, Malayan, Neotropical 
All otW regions 

All regions bat Pshearctie 
■ Neotr^oal, Palaesrctic 
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1 Sub*nvii>ii4. I 

Order aud FaiiiUy. ' 

1 ^ ^ ^ i i i Kaiii^e the Region. 

• t-i ' s-s 

a, 1 

14. Alytidx 

15. Peiodryadae . . 

' — — ' All regions but Orient >l1 

1 — : — Neotropical 

16. Hylidje 

. — — All regions but Ethiopian 

17. Pol3*podatidie 

18. BanimT ... 

• — . — — -All the regions 

— — Almost eosmopolito 

19. Bisuoglossiilic 

1 — — .Ml regions but Neaivtie 

FISHE.«? (FI.'ESII- 

WATEK). 

1 

Acaxtiioptehygii. ' 

' , 

11. Tmchinidae ... 

— • INitagonia <’ marine) 

35. LabjTinthici ... 

— , Oriental, S. Africa 

— Europe, America 

37. Atherinida? ... 

38. Mugillidae ... , 

— — — Ethio^iiau, Neotropii-al 

Ax.\cantiiixi. 


53. Gjidopsida ... 

. ~ 

Parso.sro.Mi. i 


.’>9. SiliirMfe 

— ' — — - - All warm regions 

61. Uaplochitonidijc i 

— [ Temi>erate S. America 

1 — ■ Pahearetie, Noaivtie 

65. Salmonidie ... { 

67. Oalaxidte 

; — — Temperate S. America 

78. Ostegolossidie 

•' — All tropical it^gioiis 

85. (Symbmnijhidsv) 

' — Oriental, Neotropical 

Dipnoi. 


02. Sirenoidei 

— ' Etliiopuiu, Neotropical 

INSECTS. LEPI-! 

; 

DOPTEKA (PAI!T}.I 
Druixi (Bittei:- ' 

1 


F/JES). 

1. Danaidae 

2 . Satyriilie 

3. Elymniidic .. 

4. Morphidai 

6. Acmidffi 

8. Nymplialidic... 

9. Libyjheidfe ... 

10. Nenicobeidflp .. 

13. Lycienidie 

14. Pieridn ... 

15. Papilionidai 

16. Heaperide 

Sfhingtdha. 

17. Zygsenidw 

18. Oistniidn 

19. Amriatidie 

20. unuiiidiB 
88. fifphiiic^ 


I- 


— — — » 


— I 


— I 
I 


All w.irin rt'^^ioiis iiinl to Cana l.i 

( 'oMnojiolitr 

Uriciitjil, £:thio]tiaii 

Oric'Dta], NrotFopii’iil 

All tropical regions 

('osmopolite 

All the other regions 

All other n^ons hut Nearctic 

Cosmopolite 

Cosiiio2N>lite 

(Cosmopolite 

(josiiiupolito 


— Cosmopolite 

— Neotropical 
Oriental Ethiopian 
All tropical regions 
Coemo^lite 


[part’ 111. 
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TABLE 11. 

GEXEIiA OF TEnnK^TUTAL MAMMALIA AMD BIRDS IXI2ABITIXG THE 
A rsritALIAX llEGIOX. 

Explanation. 

XaiiiU's in italin show iKViiliiir to the region . 

Names cnchisotl thiis( ) show genera which jost enter the region, hut aiv not con- 

sidereil ]iro|H*rly to liolong to it. 

(Jeiieni truly iieloiigiiig to tile region an* imin1vn‘il conseeiitively. 

MAMMALIA. 


Onli-r. Faiiiilv, .'iiel 



R:inp* wiiliiii the Region. • Ihmgu beyoml the Re^uni 


’‘BniATES. 

V\ Ntil'lTIinCIIl.L. 

(Maeaeiis 

1. C'yno]iithccu8 .. 

Li:MrRii>.E. 

(Tullius ... 

CIIIROrTERA. 

Pi’Euorin.n. 

2. Ptcropns 

3. Xanthnr|)yin .. 

4. C’yiiopUMna 

5. Aiacroglossus ... 

0. Harpyia 

i7. Ey^fixlerma ... 

8. Notopieria 

RuiNOTiOraiDA. 

9. lihiiiolophus ... 

10. Hipposideros ... 

11. Phyllorhina ... 

12. Asellia 

13. M^gaderma ... 

Vespkhtilionidjf. 

14t Scotophilua ... 

15. Ves|iertilio 

16. Miniopteris ... 

17. Taphozons 

18. Plecotus 

19. NyctophiliiB ... 



15 

1 

1 

1 

1 

1 

1 


7 

5 

2 

1 

1 


8 

2 

8 

2 

1 

5 


Lombok to Timor) 
CelelK‘.s mid Bat diimi 


Celebes) 


• Oriental genus 
['hilippines I 


* Tndo-Malayan genus 


The whole reg except New Zeal.* Tropics of E. Hemisp. 
Moluccas and Timor I Oriental, S. Palsearctic 

Morty Island Oriental 

Celebes, Moluccas, Timor ; Indo-Malayu 

Celebes and Moluccas j lliilippiuea 

Celebes, Moluccas^ and Timor 
Fyi Islands 


Moluccas, Timor, Australia 
Moluccas and Am Islands 
Moluccas and Timor 
Amboyiia 
Teraate 


W armer pts. of E. Hemis. 
Oriental 
Indo-Malaya 
Indo-Malaya 
Oriental, Ethiopian 


.Moluccas, Timor, Anstralia 
Australia 

Moluccas, Timor, and Anatralia 
Celebes, Molucca^ N. Anstralia 
Timor 

Australia and Tasmania 


Oriental 
Cosmopolite 
Indo-Malaya, S. Africa 
Orien.,Ethiop., Neotrop. 
N. India, S. Palsearctic 
India . 
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ABTtn. 


Older, Family, and 
OenuB. 

0 £ 

H 

Bange within the Region. 

1 

1 Range beyond the Region 

1 

N 0 GTILIOKID& 

20. Moloasua 

1 

Australia 

1 

, Neotrop., Ethiop., S. FhL 

21. Muataeina 

1 

New Zealand 

INSECTIVORA. 

SOJtlCIDA 

22. Sorex 

1 

1 2 

Moluceaa and Timor 

! The E. HeminA N. Amer. 


CABRIVORA. 

Ytvekkibjb. 


(ViTem 

(PaiudozuTus ... 

1 1 , 

1 ' Celebes and Moluccas) 1 Oriental genus 

1 ' Timor, Ke Islands, T introduced) Oriental genus 

Otabtidjs. 

23. Arctocephalus... 

24. Zalophns 

I S. Australia, New Zealand 

1 Australia 

S. Temperate shores 
North Pacific 

PnociPJE. 

25. Steuorhynchus 

1 New Zealand 

Antarctic shores 

SIRENIA. 

Manatida. 

26. Halicore 

1 N. Australia 

Oriental Ethiopian 

UNGULATA. 

SriD.c. 

27. Siis 

28. Jiabirtua ... 

1 

1 

4 ('elebes to New Guinea 

1 C'elebes, Bourn 

Paleearctic, Oriental 

Cervidj?. 

(Cervus .. 

i 

2 r«lebe.s, Moluccas, Timor) 

: Oriental genus 

Botidx, 

29. . . .. 

I ^Celebes 


RODENTIA. 

ScirKID.E. 

(SciiiruB 

• 5 1 Celebes) 

; 1 

1 All the other regions 

MrisiiiJE. 

80. Mua 1 

81. Pseudmnys 

82. BapdMia 

88. S^romijs 

84. AcanSkomfft ... 

85. JSehiMrir 

1 

I 

( 

; 13 'Australia, Celebes 

I 1 1 Australia 

1 13 'Australia 
, 5 , Australia and Tasmania 
; 1 , N. Australia 
! I ! Australia 

1 

i The Western Hemisphere 

MABSUl^ALIA. 

DABTVBllkJi. 

861 noKogah 

1 1 

1 

1 

1 

8 j New Guinea and Australia 
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Onler, Family, and 
Oeuus. 


37. Anicchinomys ... 
3^ Antechiniis ' 

39. ChwlocercM ... 
4U. DactiflopsUa . . 

41. Podabnts 

42. Myoictin 

43. Sarcophiliis 

44. Dasyuriis .. 

45. Thy lad Alts 

MrRMEcor.iin.E. 

46. Myrmfcobius . . 

Peramelidjl I 

47. Peramlcs 

48. Perityalra 

49. Chcci'itpii't 

MA(T.0P01)in.E. 

60. MacropUH 

51. (Mphran/i r 

52. BalmatunM 

53. Pdrogalc ... . 

54. Dcndrolagiu 

55. Dorcopsis 

56. Onyckoyalm . . 

57. LcuyorcheiAcs ... ! 

58. BfUongia | 

59. ffypsiprymntM | 

I 

Phalakioistim. I 

60. Pha8colarcto8 ... 

61. PhaiangiMa ... j 

62. CuiKua 

63. Patonriato 

64. BeliSciu 

65. Aeroibata 

66 . Dromieia 

67. Tarsipes 

PhA8COLOM«D^ 

^68. Phaaeolomys ... 


MOROTREMATA. 

OBHlIBOBHTNCHIDiE. 
69. Ornilhorhipi^us 


ti\ 




Riuigc within the Region. 


1 ' S. Australb (interior) 
rj ' Am Ms. Australia and Tasmania 
1 ' S. Australia 

] Am Islands and N. Australia 
fi Australia and Tasmania 
1 , Am Islands 
1 :Tn.smaiiia 
4 Australia 
1 Tasmc'iuia 


1 I S. and W. Australia 


b X. Guinea, Am Ids., Australia, 
and Tasmania 
1 W. Australia 
1 S. E. and W. Australia 


4 Australia and Tasmania 
.1 All Australia 

18 Austialia and Tasmania 
7 All AiiNtralia 
2 New Guinea 

2 ' Am, Nysol, and N. Guinea 

3 ■ (Vntrnl Australia 

5 . N., AV., and S. Australia 

H , W., S., and E. Australia and. 
I Tasmania | 

4 AV. and £. Australia & Tasmania, 


1 E. Australia 

5 E., S., and AV. Australia and- 
; Tasmania | 

8 ! Celebes to N. Guinea, Timor &. 

; N. Aiutralia 
1 |£. Australia 

5 ! S., £., & N. Austral, N. Guinea, 

I and Moluccas 
1 ! S. and E. Australia 
5 A7. & E. Australia ft Tasmania 
1 j W. Australia 


1 S. E. Australia and Tasmania 


1 8. and E Australia ftTasnuuiia 


Range beyond the Region. 
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ZOOLOGICAL GEOGUAPHV. 


[I'AIIT lil. 


Ollier. Family, anil 
Genua. 

*2 t . 

1 ^ ? Uangc within the Itepun 

i 

1 Range heyoml the Region. 

EcHIDKIDf. 

! ; 


70. Echidm 

! 2 , S. & E. Australia, & Tasmania 

1 1 BinDS. 


PASSERES. 

1 i 


TrLDlDT. 

1 1 


1. Tnrdus 

6 Timor, Austml., Xow ( '.ilciloiiia. 
Norfolk Island, Lonl Howe's 

Cosinnpolitc 


i and SamiKin Islands 


*2. Orpui'iiiilii 

1 S. £. Anstinlia and Tasmania 

r.ilieari ti(. Oriental 

3. Geoeidila .. . 

4 Celebes, Loiiiljok, Timor, Ain»tnil . 

( bieiitid 

(Moiiticola 

1 Gilulo, ('elebes) 

l\i1.i‘arctio and Orii'iital 

(Zoothera... . 

1 I^ombok) 

Oriental gi'iiiis 

Sylviid^e. 

1 

i 


4. Cisticolsi 1 

7 ■ Celebes, Boiiru, Timor, Anstraliu 

Palsearetie, <»iient.il 

5. Spbenteacufi . ! 

4 Australia, N. Zealand, Chatham 

I'thiripi i;i 


, Islands 

6. Megnluras 

1 Timor 

Uriiiital 

7. PiMvIytcs 

2 Australia 


8, Anyti^ 

3 'Australia 


9. Sithcnum 

4 1 Austnilia 


10. StijUtarus 

1 ! Australia, Tasmania 

16 Australia, Tu.siiianin, AN.Guiiio.i' 


11. Mahints 


12. Hiflftcola 

3 . Australia 


13. Culuwantinut .. , 

2 AiiNtralia and Tasmni.ia 


14. Acroceplialus . 

7 Celebo.s, blolurras, Australia, 
j Caroline Islands 

Paleari’., Orien., Ethiup. 

15. Tatarc 

2 Samoan to Marquesas Islands 


16. Hy]iolai.s 

1 Moluccas 

Palmare., Oiien., Ethiop. 

17. Scricornis 

7 . Australia and Tasmania 

18. Acanthiza 

14 ' Au.stral., Ta.smania, N. Caledonia 


10. Gcrygo'iie ... . 

24 The whole ra^oii, e.\cl. Moliucus 

I'hi1i])pincs 

20. lirymodrs... 

2 ■' Australia 

21. Oreicola .. 

4 Lombok to Timor 

Hunnali < 

(Pratiiicola ... 

I ; Celel'«s to Timor) 

Oriental, Polffiarctic ' 

22. Epthianura ... 

3 Australia 


23. Pelroica 

IS 1 Papua to Samoan Ids., Au.stralia 


24. Myinmoira ... < 

8 i N. Zealand j 


25. LamynrcHxa ... 1 

1 } Fiji Islands 1 


26. Miro 1 

3 New' Zealand 1 


27. Cmclwhamphns 1 

2 1 Australia 


2'^. Origma i 

1 'Australia 


20. OrUumyx 

5 J N. Guinea, Austral., New Zeuld. 


1 

TiMAL1I1)£. I 

1 

1 


80. romatorhiiiii<i... 

1 

■ N. Guinea and Australia 

Oriental 

31. (*mclo8tnn/n 

i Australia and Tasmania 

3 New Zealand 


82. Twrngyra ... ' 


88. Paph/odes 

2 S. £. and W. Australia , 


**■ 1 

3 New Guinea 

Oriental 

1 Celebes) I 

Oriental genus 
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I 

Range wltliin tli>j Reginn. 

j 

j Range beyond the Region. 

35. Dryinocataphus 

1 

Tiiimr 

Oriental 

36. Strut hidca 

1 

N. and R. Au.stralia 


Ci.NCi.in.E. 


1 

j 

37. Eiiju-ti-s .. 

o 

Xi‘W Guinea 

Malayan 

Ceiitiiiid.i:. 



1 

38. Cfimaetcris 

8 

Au«>tralia and N. Guinea 


SiTTin.r. 




39. SittrUa .. . 

5 

Aii.stralia and N. Gniuea 


40. Aru/iftinitfa . . 

1 

New Zealand 


41. Xeninis ^ 

3 

1 

New Zealand 


P.vriii.F.. 




42. Certhifiarus ... 

2 

New Zealand 


43. Sphenostoma 

2 

K. and S. Australia 


PYcxoNiJriD.r.. 

44. Criiiig^sr 

5 

1 

Moliiccns, and small islands 

Oriental 


• of Celebes | 


(»riioLiRr. 




4.5. Sphrmthcr^'s .. 

3 

' Timor and Australia 1 


46. Oriolus ... 

S ' Celebes, Sulhi Ids., Lombok and; 

j Oriental, Ethiopian 

47. 

10 

Flores I 

Moluceas, N. Gnincn, Timor, & 

Camit.i'H.void.e. 


Australia 

! 

(P<'i’if'rni'o1us ... 

1 

' I.oml)ok) 

1 Oriental genus 

48. GraiUMlus 

20 

Celebes to New Ilebiides .and N. 

, Oriental 

49. Arlamiths 

1 

Zealand 

Celebes ' 

1 

1 

50. Ptcwpodocys . . 

1 

I Australia 


*51. Cumpcphag-i . . 

12 

j Celebes to Timor A New Guinea 

Oriental, Ethiopian 

.52. Lalagn 

1.5 1 

j Celultcs to Australia ASamoanlds. 

Malayan 

53. SymmorpJtus ... 1 

1 ' 

£. Australia and Norfolk Id. 

Dicnruipj.. | 




54. Dicruriis ! 

11 

Celebes to N. Ireland A Austral. 

Oriental, Etliiopiaii 

55. Chvrtorhynchus | 

1 

Now Guinea 


ML'SCICAPID-E. 

56. Pcltopi 

57. Monaixha 

• 

5S. Leuiiophai^ 
(BiitfliliB ... 
50. Micmca ... 

60. Cyornis ... 

61. Siphia ... 

62. Siimra ... 


! Papuan Islands 
The whole region (cxcl. Celebes 
and N. Zealand) 

N. Guinea 

Moluccas and Celebes) 


6 I Timor, N. Guinea, Australia 


CelebM and Timor 
Timor 

Moluccas to N. Ireland, Austral 


Palfearc., Oiien., Ethiop. 

Orientil 

Oriental 
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Bmge beyond the Begton. 

63. Myiagra 

(Hypothymis 

1 

Moluccas to Samoan Ids. Austral. 


2 

Celebes) 

Oriental 

64. Macharirhynchui 

} 4 

Papuan Ids. and N. Australia 


65. Shipidui-a ... 

1 82 

Tlie region to Samoan Ids. and Oriental 

(Myialestes ... 
(Tchitrea 

1 

i 

1 

1 X. Zealand 
} Celelvs) 

Oriental ranus 

Orien. & Ethiop. genus 

1 

! Flores) 

66. Todop9is . 

! 5 

i Papuan Islands 

67. Chasicmpis ... 

2 

, Sandwich Islands 


Pachycephalidje. 




68. Oreaxa 

1 

Temperate Australia 


69. Faleunadus ... 

o 

Temperate Australia 


70. Pachyecpkala 

45 

Molue.i‘a.s to Tonga Ids. and 


71. Hylocharis ... 

2 

Ta.smania 

Celebes and Timor 

Oriental 

72. Eopsaliria ... 

10 

Australia to Xew Hebrides 


Lakiid^. 




73. Colliiriciinda . . . 

4 

Australia anil Tasmania 


74. RceUs 

18 

Papuan to Fiji Ids., N. Austral. 


(Lauius 

1 

Lombok) 

Northern Hemisphere 

Corvids. 




75. Strcpera,., 

4 ' Australia and Tasmania 


76. Bariia 

3 

xVustraliaand Tasmania 


77. Omdticm 

9 

Papuan Ids. to Tasmania 


76. Grallina 

1 

Australia 


79. Strepiociita ... 

2 

Celebes 


80. Charitomis ... i 

1 

Sulla Island-s (Celebes group) 

Almost Cosmopolito 

81. Corvus 

8 

The whole ragion, excL N. Zea\ 

82. Gymnoccrvus.., 

2 

Papuan Islands 

88. Ctmonus 

1 

Australia 


84. Lycoeorax 

3 

Moluccas 


Paradiseim ... 




85. Faradiiea ... 

4 

Papuan Islands 


86. Manueodia ... i 

3 

Papuan Ids. and 27. Australia 

1 

87. Attrapia 

1 

New Guinea 


88. Fatotia ' 

1 

New Guinea 


89. Lopharma 

1 

New Guinea 


90. DipkyUodes ... 

3 

Papuan Islands 


91. XanSumdtu... 

1 

New Guinea 


92. (Heinnurua ... 

1 

Papuan Islands 


98. ParadigaUa ... 

1 

New Guinea 


94. Semiapiera ... 

1 

Gilolo and Batehian 


95. Epima^ua ... 

1 

New Guinea 

• 

96. Drqanarnia ... 

1 

New Guinea 


97. Sakuddea 

1 

New Guinea 

1 

98. PtUorhia 

4 

New Guinea and N. Australia 


99. Serieulua 

1 

E. Australia 


109, FUlorhynehua 

1 

£. Australia 


101. CUamydodera 

4 

N. and E. Australia 


108. 

8 

Papuan Islands and E. Australia 


108. J^lymua ... 

1 

New Guinea 
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Order, Fnmily, niid 
Gc'iius. 


MeLIPHAG11)J£. 

104. Myzomcla 

105. EvtomitpkUa... 

106. Gliciphila ... 

107. Acavthorhynchus 

108. Mchphagit ... ! 

109. Ptilotis j 

110. McUornia 

111 . Prosthemadera , 

112. Awthornis ... 

113. Aniltochara ... 

114. Poffonornis .. 

115. Philemon 

116. Entciiiiza 

117. Manorhitia 

118. Alchthirplm ... 

1 1 9. Euth yrhymli its 

120 . Melirrhophctea 

121 . Melidcetea 

122 . M*'li)>otea 

123. Muho 

124. Chcetoptila 

Nectarikiidjb. 

125. Coametira 
(.£tliopyga ... i 

126. Clialcostctlia ... 

127. Araclinecthra ; 
(Nectarophila 
Anthreptes ... 

128. Arachiiothei'a 

^Dicjeidjs. j 

129. ZostoTops ... I 

iso. Dicffium I 

181. Pachyi^Iossa f 

182. Fipiisoma ... 
188. Pairddhtus ... 

184. Frionochilus ... 

Dkepanididal 

185. Drepanis * ... 

186. Eemignaihus.., 

187. LoxtyM 

188. PdUirostra ... 

Hibundikida 

189. Hinmdo 
140. Atticon 




Range within the Region. 


20 I The regiou ; excl. N. Zealand 
4 , Papuan 1. elands and Australia 
0 I Piipiian Ids. Timor, Australia,! 


10 

2 

1 

43 

5 

1 

4 

10 

1 

IS 


iipiian 

N. Caledonia 
Australia and Tasmauia 
Ka«>t and S. Australia 
Lombok and Gilolo to Tasmania! 

and Samoan Ids. 

Australia and Tasmania 
New Zealand 

New Zealand and Chatham Ids. 
New Guinea to Tasmania and| 
Samoan ld.H., N. Zealand 
New Ze.ilaiid 
Lombok to N. Guinea, N. Cale-| 
doniu, Australia 
Australia 

Australia and Tasmania 

N. Guinea, Australia, Tasmania 

N. Guinea 

N. Guinea 

N. Guinea 

N. Guinea 

Sandwich Islands 

Sandwich Islands 


Range beyond t Region. 


(Baly) 


28 

12 

1 

1 

1 


Papuan Islands 
N. Celebes) 

Celebes, Moluccas, Papuan Ida 
Austro-Malaya and N. Anstralia 
' C’clelies) 

! Celebes and Sulla Islands 
Fapaun Islands, Ijombok 


I 


The region to F^i Ids. ft N. Zeal. 
Celebes to SolomonIds.ftAnstral. 
N. Celebes 
Timor 

Australia and Tasmania, Timor 
Papuan Islands 


Sandwich Islands 
Sandwich Islands 
Sandwich Islands 
Sandwich Islands 


; Oriental genus 
Malaya 
Oriental 
Oriental genus 
Malayan genus 
Oriental 


Oriental, Ethiopian 
Oriental 
Himalaw 
India, Ceylon 

Malaya 


7 The whole r^on 
1 Australia 


Cosmopidite 

Neotropical 
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Onler, Family, and 
Oenus. 

*s & 

Range witliui the Region. 

1 

Range lieyonU tlio Region. 

Flocetdje. 

141. Estrikla 

; 4 

Floivss, Timor, Australia 

1 

Oriental, Ethiopian 

i 

142. Emhknia 

1 

X. W. Australia 

143. Mimia 

1 

Celebes to X. Cuinea and X. 

Oriental 

144. Donaeola 

3 

1 Aii-traliu 
i Australia 

1 

145. Pae^iila 

i) 

1 Australia 


146. AmmUna 

9 

Fionas to Tasmania and Samoan Etliiopinn 

147. Erythrura 

7 

Islands 

Moluccas to Caroline and Fiji Java, Sumatra 

Stuuxidj!. 

148. Eulabcs 

' 4 

1 Islands, Timor, X. Caledonia , 

Suinbawa, Floivs Pupunn and Oriental 

149. Basihnii^ ... 

1 

o 

i Solomon Islands 
j Celebes and Ceram 

i 

(AcridotLercs 

1 

1 Celebes) 

^ Oriental genus 

150. Creadiov 

\ 2 

X. Zealand 

151. Ihtfrolocha ... 

1 

X. Zealand 

1 

152. CalUeca 

1 2 ' N. Zealand 

1 

153. Jplonis 

! S 

X. Caledonia to Tonga Lslands 


154. Calomis 

! 13 

Celebes to Solomon Islands and 

Malnv.s 

155. Enodcs 

1 

! 1 

• X. Australia 

Celebes 

1 

1 

156. Seisaifodrum... 

' 1 

Celebes 

1 

ARTAMXD.E. 

157. Artamus . 

1 

1 15 

Celebes to Fiji Ids. and Tasmania 

Oriental 

AlAVI)1D£. 

158. Mirafra 

2 

1 

Flores and Australia 

Oriental, Ethiopian 

MOTACILLII>.r.. 

i 

' 


159. Riidytes 

11 

Moluccas, Timor, Australia 

! Pale., Ethim»ian, Oricn. 

160. Corydulla 

■ 5 

Lomliok and Molueeas to X. 

Pala‘arctie, Oriental 

PiTTIDA 

161. Pitta 

' Zealand 

! ! 

12 ! Celebes and Lombok to S.l 

Oriental 

162. Hydroniis ... 

. 

Guinea and Australia 

Oilolo, Rateliian 

Himalayas to Java 

163. ^clampiWi ... 

1 

X. Guinea 

Menubidx. 




164. Menura 

2 

E, Australia 


ATBICH1ID.E. 

165. Atrichia 

2 

W. Australia and Queensland 

w 

nCARIiE. 

PlClDJR, 

)66. Ynxifppicus ... 

1 

J 

Celebes, Lombok, and Flores 

Oriental 

(MuUcripiom.. 


Celebes) 

Oriental gcnui 
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Order, Fiiiiiily, ud 
Geuue. 


CUCUL 1 U£. 

167. 

168. Ceiitrapus ... 

16!*. riu'iiliis 

170 . CafinchthnM .. 

171. racomautifl ... 

172. C'hrj-eofoccyx 

(Hierwoi'cyx... 

173. Eiulyuiuiiis ... 

174. Setjihroia 

COKAClllI.E. 

(('iiniciM 

175. £urystomu.s .. 

Mkhoi'IIi.f.. 

176. Memjittfon, 

17 1 . Merupd. 

ALCEDIN 111.1:. 

176 . Aloedo . 

17s*. AlnjoM 
l)(l. IVlHIffOpilS 
IM. (Vyx 

182. CrifCHiKtit 

1S3. Sf/tmt 

184. Halcyon 

18.'». Tudirhamphiix 

186. Dtieelo 

187. Jfonaehakyon 

188. Caridanax 
18S). Tanysiptcm ... 

108 . Cittim 

191. Mdidora 

llucF.ROTiD.lL 

192. HydrociBBaT .. 

193. Calao ... . 

194. Crauori'hiiius 7 

PODARGIOAL ^ 
19.6. Podargua 
196.oBatnclLOBtO]nii8 

197. JBgdhcUa ... 

Gapbuculoida 

198. Gaprimnlgiu ... 


*c.§ I 

^ ~ i Range within the Region. 


1 'Cvlebn 

13 Au'«tiio-Ma1aya and Australia Oriental, Ethiopian 

.6 Austro-Malaya and Australia Pale., Orien., Ethiopian 
1 Papuan I Blands 

10 Austro-Malaya and Australia Oriental 

5 Austro-Halaya to Fiji Iblands Oriental, Ethiopian 

j nu<l X. Zealand • 

1 ■ Oelebea) ' Oriental genu i 

6 ’The vrliole region; excl. Sand-, Oriental 

' wif'h Islands j 

1 C'olc1)L''i, Mfduccofi, and Aubtralia! 


Range beyond the Region. 


I 1 CelebeBl I Oriental and Ethiopian 

j 4 .‘lusti'u-Malaya and Australia | Oriental and Ethiopian 


1 CeleWa ' 

2 Austru-Malaya auJ Aiibtrulia | Pale., Or'en., Ethiopian 


4 (VlclH'h to Xt*w Irebiid Pale., Orien., Ethiopian 

(i Batchian to THsioauia Philijipinee 

*2 CVlebvs, Flores Oriental 

7 Celeb(^s to Xew Ouiiiea Oriental 

1 (’elelies 

2 Papuan Isluuds and N. Australia; 

19 ; The -whole region ; cxcl. S.md-' Oiieutnl, Ethiopian 
wich Ihluiids j 

3 rViitnil Pucitic and Sandwich Ids.. 

6 ! Papuan IsLiiids and Austiulia | 

! 1 i Cclelics ! 

1 ; Lombok and Flores 1 

; 14 Batchian to X. (Jiiiiiea and ^.i 


I Australi.1 

2 1 CeUdies and Saiiguir IsUuda 
1 ! Xew Guinea 


1 Celebes Oriental 

1 Moluccas to Solomon Islands Malayan 

1 Celebes Malayan 


! 10 I Papuan lalaiids to Tasmania 
} 2 i Moluccas Oriental 

6 Papuan Ihlauds to Tasmania 


4 Lombok to Australia, N. Guinea Pale., Ethiopian, 
to Pidew Islands I 


Orien. 
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EwnOtopndua,., 2 Aru lalands and Australia 
(Lyncomia ... 1 Celebes) 

CTPSEUD& 

200. Dendrochelidan 2 Celebes to N. Cuinea 

201. Collocalia ... 4 Celebes to Pacific Islands 

202. Cypselus ... 1 Australia 

203. Chietun 2 Celebes^ Austiidia 

PSITTACI. 

Cacatuidje. 

204. Caoatua 17 Celebes and Lombok, to Solo- 

mon Islands and Tasmania 

205. Cah^aUta ... 1 Australia 

206. CalypUnhynckxu 8 Australia and Tasmania 

207. Microglomta ... 2 j Papuan Islands and N. Austral. 

208. LUmUiB 8 j Auatr., Solmn. Ida., & N.Guiu.^ 

209. ATosifenui ... 3 Papuan and Solomon Islands 

Plattgercidjb. 

210. PltUycarem ... ^ 14 ' Austral., Tasmania, Norfolk Id. I 

211. Paepkoiua ... 6 i Australia 

212. PolyUlU 8 'Australia 

218. Nymphieiu ... 1 Australia and N. Caledonia 

214. Apromidw ... 6 Moluccas, Timor, Papuan Is- 

lands, Australia 

215. Pyrrhula/nis ... 8 Toi^ to Fiji Islands 

216. Cyanoramj^w 14 N. ^land, Norfolk Islaml, N. 

Caledonia, Society Islands 

217. MelopsiUaeus 1 Australia 

218. Euphema ... 7 Australia 

219. Pezoporus ... 1 Australia and Tasmania 

220. O&^riiiaeua ... 1 W. Australia 

Palbornithida. 

221. PrUmUurua ... 2 Celebes 

222. Oeofnyus ... 5 Borneo to Timor & Solomon Ids. 

223. lia^ygnaihui.., 4 Celebes to New Gniuea 

224. Edt/dbu 8 Moluccas and Papuan Islands 

Oydoj^^ ... 7 Papuan Ids. and ^.E. Austral. 

2fi6. L^ulns ... 7 Celebes to Mysol, Flores 

227. TrieMgUmui 29 The whole remon, excl. Sai^wich 

Islands, ana N. Zealand 

228. Namodea 1 Australia and Tasmania 

229. Charmogyna ... 1 New Guinea 

230. Em 9 Sanguir Ids. and Moluccas to 

Solomon Ids. 

281. Lofrina 28 Bourn and Gilolo to Solomon Ids. 

232. 'CoKpkilics ... 4 Samoan to Maiquesu Islauds 

NBBTORIDm 

238. NidoT ... 5 New Zealand and Norfoilk Ids. 

284. DaaygltUm ., 1 New Goinea 


Rouge beyond the Regfon. 


Oriental genus 


Oriental 

Oriental 

Pale., Orion., £thio[Mn 
Ethio., Orien., American 


Philipiiinea 


Philippines 

Philippines 

Philippines 

Orienw 
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4S.3 


Older, FoniUy, end 

OenuB. £ s 




Range within the Region. 


STBINGOP1D2E. 

235. Sirin ffojis 
COLUMB-E. 

C0LUMBID.C. 

236. Treron 

237. PUlopua 

238. rar]x>phnga ... 

239. lauthasiias ... 

240. LrncomrJtfna... 

241. Lnphoftrmus ... 

242. rri'opelia 

243. Macro]!} gia ... 

244. Tuwnenn ... 

245. I{*‘inirardt^na8 

246. Turtiir 

2ii. OciijiJiaps 
24S. PfirtijikasM ... 

249. Chaluophaps . . 

250. Trufiuii 

251. Ilenieopkaps ... 

252. Phafa 

253. Leucosarcia ... 

254. Geophaps 

255. Lophophaps ... 

256. Calosnaa 

257. Otidiphaps ... 

258. Phlogcsiias ... 

259. Goura 

Didurculid£. 

260. Didimaiitu ... 

• 

GALLING. 

Tetraonida 

261. Cotumix 

Phasianidje. 
(Gallus 

Turnicida • 

262. Tumix 

• 

MBaAPODIIDJB. 

263. Talegallua ... 

264. Meqacephabn 

265. JUpoa 

266. MtfjapodiuB ... 


1 N. Zealand, Cbatliam lalandB ? 


50 

40 

6 

1 

1 

5 

6 

3 
1 

0 

1 
1 

4 
1 
1 
3 
1 
2 
3 
1 
1 
7 


(.olelKs, Bourn, and Ceram, Flores 
and Timor 

The whole region; excl. N. 
Zealand 

The whole re^on 
Gilulo, Timor, Papuan Ids. to 
Samoan Islands 
Australia 
Australia 

Loniliok to Ta<%mania 
Auhtro-Malayn, Australia 
Celebes, Timor, Solomon Ids. 
C'elelics to Xew Guinea 
Austro- Malaya 
Australia 
N. W. Australia 
Austro-Malaya, Australia 
N. Guinea 
Pa])uan Islands 
Australia and Tasmania 
Australia 
Australia 
Australia 
Austro-Malaya 
X. Guinea 
Celelws, N. Guinea to Madagascai 
Papuan Islands 


1 ! Samoan Islands 


9 Celebes, Timor, Australia, N. 
Zealand 

2 Celebes to Timor) 


9 


8 

1 

1 

12 


Celebes & Moluccas to Ta sm a ni a 


I Papuan Islands and Australia 
S. Australia 

Celebes to Austral, k Samoan Ids. 


Range beyond the Region. 


Oriental, Ethiopian 
Indo-Malaya 
Oriental 
<!^nan Isli^Ls 

Malaya, China 
. Indo-Malaya 

i 

I Palsarc., Orien., Ethiop. 
Oriental 

Indo-Malaya 
‘ Philippine Islands 


Paliearc., Orien., Ethiop. 
Oriental genns 
Polflearc., Oiien., Ethiop. 


Philippines, Nicobar ^fisi 
1 I 2 
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Order, Family, and 
Genns. 


Range within the Region. 

Range beyond tlie Region. 

ACCIPITIJKS. 

FALCOXm.G. 




267. Cimia 

2 

Pelebcii, S. and E. Austral 

Almost C^mopolite 

263. Astnr 

20 

The regimi, to FBi Islands 

Almost Cosinoixilito 

269. Acoipiter 

6 

The whole region, to Fiji Islands Almost Cosmopolite 

270. Urospizi 

1 

Australia 


271. Uroabtiis 

1 

Aiistr.ili.i and Tasmania 


272. Nisaetua 

1 

Australia 

S. Pulsearr., Ethiopian, 

273. yeopus 

1 

Celebes aiiil Teniate 

Oriental 

Oriental 

274. Spiaietus 

2 

Celebes and N. Guinea 

N eotrop., Kthiop. , Orien. 

275. Circaetus 

1 

Timor and Flores 

Palasare., Etliiop., Orien. 

(Spiloriiie 

2 

Celebes and Sulla Islands) 

Oriental genus 

276. Butastur 

1 

Celebes to New Guinea 

Oriental, N. K. Afriiui 

277. Haliieetud 

1 j The whole region 

Cosmop., excl Xeotrop. 

278. Haliastur 

2 

.Australia and N. Caledonia 

Oriental 

279. Milvus 

1 

Celebes to Australia 

Pahearc., Orien., Etliiop. 

280. Lophoidinia ... 

1 ; 

Australia 

281. Gypoictinia ... 

282. Elanaa 

1 ! 

Australia 


3 : 

Celelies and All^tralia 

Oriental, Ethiopian 

283. Hcnkopernui ... 

1 i I’ttnuan Iblaudii 

1 ! Celebes) 

(Peruia 

Palasirctic, Oriental, and 

284. Baza 

1 

4 

3IoIuccas and Australia 

Ethiopian 

Oriental 

235. Harpa 

1 ' 

N. Zealand and Auckland Ids. 


286. Falco 

6 ; Austro-Malaya and Auatralla 

2 ! Australia and Ta.iinaiiia 

Almost Cosmopolite 

287. Hieracidea ... 

2SS. Cercbueis 

2 

Austro'Malaya and Australia 

; Almost Cosmopolite 

1 

Pandionidjs. i 



1 

1 

289. Paudion 

1 ' The whole rogidn 

i Cosmopolite 

290. Polioaotua . . ; 

1 

Celebes and iSandwich Islands 

Oi'ieutm 

j 

STKIOrD.E. 

291. Athene 

21 

The whole reg., excl. Paidfic Ills. 

Palsearc. , OrieiL, Etliiop. 

292. Sco|)s ! 

6 

Celebes, Moluci^s, N. Zealand 

Almost Cosmopolite , 

(Ado ; 

1 

Sandwich Islands) 

Almoht Cosmo|iolite,excl. 



Australian region 

293. Striz 


The whole n*giou 

Cosmopolite 


Feculiir or very C^o/raeteriitie Oenera of Wading and Sufunminy Birds, 


GRALL^ 



Rallida 



Oeydromus ... 

5 

New Zealand 

Cabalub 

1 

Chatliom Ishmda 

Xotomis 

2 

New Zealand, Norfolk and Lord 

Tribonyx 

4 

Howe’a Islands 

Australia and N. Zealand 

HabropHla ... 

1 

Moluccas 
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Order, Fenilly, end 
OeuaiL 

n 

Range within the Riglon. 

Range beyond the Region. 

RalHna 

6 

Austro-Malsya 

Oriental 

PareudiasUa ... 

1 

Samoan Inlands 


SCOLOFACIDA 




Ctadorhyndius 

1 

Australia 


ClIAHAPRIl».«. 




Emeus 

1 

Anstm-Malaya, Australia 

Oriental 

Erythroffonys... 

1 

Australia 


Thinornis ... 

2 i New Zealand 


Anarhytichiis 

1 

New Zealand 


Pedimomtfs ... 

* 

Australia 


RHIXOCnF-TIP.®. 




EJtinochctua ... 

1 

New Caledonia 

Anatida. 


1 

Kaaonefia 

1 

Auckland Islands | 

Mahotrhynrh vs 

1 

Australia , 

Hymcnolrvmus 

1 

New Zealand 

Biziura 

1 

Australia , 

Anacrawis ... 

1 

Australia 

Cereojiais 

I 

Australia and Tasmania 

Procell ARiin.c. 


i 

Prion .. .. 

6 

New Zeriand 

Antarctic Sers 

SriiEMHCin.c. 




Eudyptrs 

4 

Aubtrali.1 and N. Zealand 

Antarctic shores 

STRUTIIIONES. 




CAsrARiiac. 




294. Dromo'va 

2 

Australia 


295. Caauaruia 

9 

Ceram to New Britain, N.Austrl. 


AlrERTGIDiE. 




296. A2iUryx 

4 

New Zealand i 

Dixornitiiidas. 


(Extinct) 


297. Dinornia 

5 

N. Zealand 


298. JIftoiiomis ... 

2 

N. Zealand 


PALAPTEBTOinAS. 


(Extinct) 1 

299. PadayUryx .T. 

, 2 

N. Zealand 

^ryapUryx ... 


Zealand 
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INDEX TO VOL. 1. 


Note. — In this Iiul^x the names in Italics all refer to fossil genera or families 
mentioned in Part II. The systematic names of genera and familicB occurring in 
almost every fingt' of Part 111. are not given, as they would unnccessarUy swell 
the Index^ ; but they can be readily referred to by the Class or Order, or*by the 
Geographical Division (Kegioii or Sub-region) under which tlie^' occur. They 
will, however, all be fmind in the General Index, with a reference to the page (in 
Vol. II., Pait IV.) uhcre a systematic account of tJieir distribut’on is given. 


A 


itaidrark of East AfUca. flgiirn of, 201 
Accipitres^ Eiirofienn Ecarpne, 103 
Arvipitres, cUuMfication of, 07 

mngc ot PiiUi'iiTctic genero of, 243 
mngc of Etliioiiiaii genera of, :)1'2 
range of Oriental genera of, 3S.5 
range of Auhtmlian genera of, 4'<0 
Aeerrif/ieriuin, European ilioronc, 119 
N. American Tertiary, 130 
Achanodon, 2S. Ainerlcan Tertiary', 138 
Aeotherium, European Eocene, 120 
Attapfn, Euntiican Eocene, 125 
^luro^le, European Eocene, 125 
Aipynrnts, of Matl.igaacar, 194 
Aiskiia, from the Lius, 107 
Agnopterus, European Eocene, 103 
AgriockteruM, N American Tertiary, 138 
Agrion, from the Lins, 167 
Aleephalvs, Indian Miocene, 122 
Aldabra lunnds, land-tortniscs of, 289 
A/etomb, N. Ainerican EiK'eiie, 163 
Algeria, Post-Fliocene deposita and cKvea of. 

Ill 


Allen, Mr. J. A., on Zoological regions, 01 
ohiections to his system of circumpolar 
soncs, 07 

objections to his zoo-geogniphical nomon- 
claturs, 68 

Altai mountains, fossils in enves, ill 
AmhlyrkUa, Pllneene of Antilles, 148 
America, recent seramtinn of North and 
South, ^ 

extinct niaiiimalia of, 129 
North, Foet-Plioceiic fauna of, 129 
Amomys. N. American Tertiary, 1.M4 
AwipkeehinvSf Ettromn Miis'ciie, 117 
Amphibia, means of dispersal of, 28 
classilleatlon of, 100 
peculiar to Falaarctic region, 188 
of Central Enrope, 190 
of the Mediterranean sub-region, 805 
of Siberian inb-reglon, 220 


Amphibia, ortho Mnnchiiiinn sub-region, 228 
table of Palicnrf'tlc families of, 2i7 
of the Kiliiopiaii region, 255 
of West Africa, 204 
South African. 208 
of Madagascar, 280 
toblo of Ethiopian fhmilies of, 298 
of the Oriental region, 317 
of the Indian aubicgioii, 320 
of Ceylon, 827 

of Indo-Chinese sub-region, 331 
of Indo-Malay snb -region, 340 
tabic of Oriental fiiiiiilies of, 309 
of the Australian region, 397 
rcsGiiiblonces of Austxidian 
Americau, 400 
of New Guinea, 416 
of New Zealand, 457 '' : 

Amphlbos, Indian Miocene, 122 
Amphicyon, European Miocene, 118 
Indmn Miocene, 121 
N. American Tertiary, 134 
AmpAimerirffap^uropean Miocene, 119 
Amphluuuichus,^Topean Mioeene, 120 
AmpAfaoiTZ, European Miocene, 118 
Ampkitragvlns, Knropim Miocene, 129 
AnoMtmna, European Tertiary, 109 
Anchilophvs, European Eocene, 125 
AmAippodng, N. American Eocene, 139 
Anckippwt, N. American Tertiary, 185 
A nckitherUIOf N. Anierioan Tertiary, 185 
AHcftffkerium, European Mfooena, 119 
European Eocene, 125 
N. American Tertiary, 135 
Ancient Ihuna of New Zealand, 459 
Aacyfotherfum, Miocene of Oreece, 116 
Enropean Miocene, 181 
Andaman lalanda, niology of. 333 
probable poet hietoiy of, 834 
Aamna, European Miocenel 165 
Animal Uimdom, primary divislona of, 85 
AnlmalB, development oC aflbeting dlatrlbu- 
tion, 7 

diapersal and migration of, 10 • 



400 


INDEX. 


Anlmala, npid mnlti^catioii of, 10 
Aniaaeodon, N. AmenfMiii Iteitiaiy, 137 
Anoa of Cdelies, pecoliaiitieB of, 428 
AnopUaheriida, EnmpeBn Miocene, IIP 
AiuwrotAeHiim, European Miocene, 110 
Jfiuiopean Eocene, lao 
8. American Eocene, 149 
Anaerea, annngement of, 98 

peculiar Falaarctk* genera, 250 
peculiar Ethiopian genera of. 313 
peculiar Australian genera of, 4^7 
Anteloiiea in the Indian Miocene cleiNiaita, 122 
birthplace and migrations of, 15 j 
Palnantic, 183 

Antelotherium, Indian Miocene, 122 
Anfhracfithent/o’, X Ameriran Tertiary, 137 
Anthracotkerinm, European Muicenc, 11V 
AutUtcodon, X. American Tertiary , 133 
Antilles, Pliocene Mammalia of, 148 
A ntilopr, Post-Pliocene, 112 
in Brasilian caves, 144 
Antiquity of the genera of insects, liiTi 

of the genera of laud and fhibhwatcr ' 
riiells, 108 

Aphanapteryz of Mauritius, 164 
Aphelolherivm, Eurofiean Eocene, 125 
Aquila, European 31iocene, 161 
AreheBnpteryx, Bavarian Oolite, 103 ■ 

Arctic zone not a separate region, 08 i 

Antoejiont European Eocene. 125 ! 

Aretodua, X. American Post-Pliocene, 130 ' 

Arctomya, Eunipean Pliocene, 118 | 

Aretidkerium in Brazilian eaicb, 144 I 

S. American Pliocene, 146 
Aigua pheasant, figure of, 339 

peculiarity in disiday of plumage, and 
confirmation of Mr Dani'iu’a views, 
840 

Arfiodoctyla, European Eocene, 12G 
X. American Tertiary, 137 

5. Amencan Pliocene, 146 
Arrirola, Eni’opeon Pliocene, 113 

in BrazUian caves, 145 

6. Amencan Pliocene, 147 
S. American Eocene, 148 

Auekana, N. American Post-niocenc, 130 
Auckland Islands, birds of, 455 
Australia, phj'sical features of, .387 
Australia and S America, Bujiposcd land con- 
nection between, 398 
Australian region, description of, 387 
soologicsl chsracteribtics of, 31i0 
mammslia of, 300 
birds of, 301 
reptiles of, 806 
amphibia of, 307 
fMi-wster fish of, 307 
summary of vertebrata of, 397 
anpposed land-conncction of with S. Ame- 
rica, 898 
inaecto ^ 408 
lepidfqptm of, 404 
edleoptera of, 405 
land shells of, 407 
sub-regions of, 408 
early history of, 465 
Australian sub-regifm, mammalia of, 486 
illustration of maiiimalis of, 430 
birds of, 440 

illustration of fauna of, 441 
Anstro-Malayan aub-region, physical features 
of. 388 

zoology of, 400 
Aye-sye, flgm of, 278 
Azores, visited by European birds, 17 
biiris of. 207 


Azores, butterflieM of, 207 
beetles of, 207, 209 
peculiarly lundifled birds of, 207 
stragglers to, 208 
how stocked with animal life, 208 


a 


Babinisa of Celelies, peculiarities of, 438 
Badger, figure of. 195 
Balana, European Pliocene, 112 
Ba/ienorfun, Eiiniiwiiii Plmceiie, 112 
Baly. Mr , i>ii Ph,\tfiphuga of Jajum, 280 
Banca, its |ieeuliar HpecieM and solution uf a 
problem indistrilnitioii, 356 
Bnrricis. ns allectiiig dintnlnition, 6 

jieriiiaiicncc of, as alfccting distnhutioii, 7 
to the dHpiT*.!! of buds, 17 
Bates, Mr , on i'arabiihv of Jaimii, 228 
oil Loiigicnriis uf .I.'ipan, 2:to 
ItnthmuttoH, N American Tcrttary. 136 
Bathiitflfm, X. Aincncan Tertiary , 13 i 
Jiatnu/im, Tertiary, 165 
Data, poueis of flight fif, 15 
clashilieation of, 87 
of New Zi>iiland. 4.50 

Bean, pmluible cause of absence of, fhim 
tnipiciil Afiica. 291 
Beaver. X Aiiiericaii Tcrtiiiry, 140 
Beetles, faiiiiiies bdected lor study, 103 
fifini the Lias, 167 
of Azoles. 207 
of Japan, 228 

ilfZemi.oziiiAiiis, European Pliocene, 119 
Belt, 51 r., his theory of a great Siberian lake 
diimig the glacial epoch, 216 
on change of climate caused by diminu- 
tion ot obliquity of ecliptic, 466 
: Birds, means of dtspersal of, 15 
I dispersal of by winds, 16 
j American, found in Eiiroiw, 16 
I reaching tlie Azores. 17 

I lismeTb to dispersal of, 17 

j limited by furasts, 17 

classification of, 93 
MirK-eiie of Greece, 116 
extinct, 160 

fobsil of Pelfesrctic region, 161 
I Enropcaii of Miocene |ienod, 161 

Eocene of Eurojie, 162 
relations of, 162 
extinct of North America, 163 
recently extinct in New Zealand. 164 
Cretaceous of N America, 104 
remains of in Brazilian eaves, 164 
recently extinct in Msdsgaaesr and the 
Msscarene Islands, 164 
cosmopolitan groura of, 176 
numerous genera, rasisiDtic, 168 
of the European sub-roglon, 193 
northern range of in Europe, 198 
of the sons of pfne foresto, 194 
of Iceland, 198 

of the Mediterranean sub-rigion, 298 
of Malts, 206 (note) 
of Azores, 207 

of the Cape Verd Islands, 216 
of Biberian suh-iegion, 219 
Oriental fbnnd In Siberia, 219 
extreme northern Asiatic. 219 
of nortliem Asiatic forests, 220 
of the Msnchiirfan sub-region, 228 
Fslmretlc genera of, in the Monehurian 
•ub-ieglon, 294 


INDEX. 
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Birds, Oriental genen of, In the Blaneharian 
BUb-region. 224 

duncteriatio of N.W. China and Mon- 
golia, 226 

table of Fatearctic families of, 235 

of West Atriea, 243 

list of Paiicarftio genera of, 248 

of the Ethiopian region, 253 

of the East African sub-region, 260 

B. African, 267 

genera of, peculiar to Madagascar, 275 
common to Madagascar and Oriental or 
Ethiopian regions, 276 
species common to Madagascar and Africa 
or Asia, 277 

table of Ethiopian families of, 2P3 
table of Etliiopian genera of, 306 
of the Oriental region, 316 
of the Indian suti-reginiL, 323 
Oriental genera of in Ceiitnd Tndia, 324 
Falaarctic and Ethiopian genera in 
Central India, 325 
of Ceylon, 327 

of Indo-Chinese siibr egion, 330 
of Indo-Malayan aub-region, 337 
illufttnfinn of jieculiar Alalayan, 330 
of the Philippine Islandb, 346 
table of Oriental families of, 366 
table of Oriental genera of, 375 
of Australian region, 301 
B]>ceially on^onizcd Australian families of, 
302 

of the Papuan Islands, 410 
peculiarities of. 413 
brilliant colours of, 413 
remarkable forms of, 414 
of the Moliiecas, 418 
peculiarities of, 42J 
of Timor group, 423 
of Celebes, 428 
of Australia, 440 
of New Zealand, 451 
peculiar to New Zealand, 452 
of Norfolk Island, 453 
of Lord Howe's Island, 453 
of the Chatham Islands, 454 
of the Auckland Islands, 456 
table of families of Australian, 471 
table of genera of Anstnlian, 478 
Block ape of Ce]ebe8,487 
Blanford, Mr. W. T., on the ** Indian " 
r^on,60 

on relations of Indian sub-region with 
Africa, 821 

BbqMMittfa, Oolitic insect, 167 
Blyth, Mr., on soologlcsl regions, 60 

on the relations of Indian sub-region with 
Africa, 821 

Borneo, probable recent changes in, 357 
Bos, Post-Fliocene, 112 
Indian Miocene, 122 
Bonrbon, loology of, 280 
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Auckland, 455 

Modranyt, European Fliocane, 111 


J. 

JatcMu, in Brasilian caves. 144 
Japan and North China, pfaysical faatnns of, 
881 

sonthem eitiomlky of pmliaFa bslongp to 
allic Oriental rsqien, 389 


Japan, general character of the fauna of^8M 
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Ltptosomvs, allied fumi in European Enceue,108 
LeptoRomuB of Madagascar. 278 
figure of. 279 

Leptothtriuvit in Brazilian caves. 144 
Ltjpns, in Brariliaii i‘av«‘s, H’* 

S. American I'liocenc. 147 
Lutfidon, a. American riioccne. 147 
Lewia. Mr. George, his collection of Japan 
insects. 22s 

L^lhtla, ftoiii the. Lius, l('i7 
Liiyeboig, Pmfessor, mi classification of the 
Rodcntia, 90 
Llmnma, Eocene, l(i9 


I Malagasy Hiih-i^on. roiitiles of. 270 

amphibia of; 280 
! extinct fauna of. 282. 280 

insects of. 282 
I early history of. 286 
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supiMMcd in European Enccnc, 125 
Maanirodvs, 110 , 111 

Miorene of Greece. 115 
European Miocene, 118 
Indian Miocene. 121 
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Manchurian sub-region, description of; 330 
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I of binla in N. America. 23 
changes in extent of, 24 
of birds in B Temperate .America, 25 
general remarks on, 25 
Afifpus. European Miocene. 162 
Miocene fauna of the Old World, 1 14 
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ATecrornis, Kiirojiean Miucciie, IGl 
' Keotruiiical rc^oii, dc lined, 78 
biiiidi\ibiojiH of, 78 

rclatiuiib ol W. Afnriiii 6u1i-TeRioii«ith, 2G5 
Kesodvu, N Aiiierican IMiucciic, 147 
Keaton, Profeshur, on jKibitioii of Menvrida 
and AtrichiiOw^ 95 
on birds of Iceland, 198 
New Caleduma, birds ui, 444 
New Guinea. z(MdoK.v of, 409 
niaiiuiialia of, 410 
birds of, 411 

licculiurities of iti« oriiitbolog}’, ^18 
illustration of omitbolog)' ot, 414 
I'ejitileb ai:d aiiijihibia of, 415 
insects of, 410 

New Zealand, olijectiona to making a iiriiiiaiy 
zcmlogiciil nigion, 02 
extinct biidh ot. 11*4 
ftUli-regKin, dcM ri]<tinn o( 449 
coiii]iaieil null Uiitisli Isles, 449 
iniiiiiiiialia of, 451 
ihlcts of, 4.‘i.‘l 

illuslnition of omitbulog}' of, 4C5 
reiitiles ol, 4.ib 
aui}iliibia of, 407 
fh;hh-nater lisli (^f, 457 
insects of, 408 
Longicoi 118 of, 408 
Hyriaiiodii of, 408 
iHUd-filiells of, 459 
ancient fiiiiiia of, 400 
origin of fauna of, 400 
liorerty of insects in, 482 
relations ol insect-fauna and flora, 472 
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Polynesian sub-region, description of, 443 
birds of, 443 
nuitiles of, 447 

PoBt-Plioeeiie, iiiniiiiiialia of Europe, 110 
i remains iiiiidy oliaiigcs of physical geo- 
graphy in Europe, 111 
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European Miocene, 117 
Indian Miocene, 121 

Semper, Dr, on Philippine mammalia, 845 - 
SfrpentaritUj Europeau Miocene, IM 
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fortcido*, EuiopeaA Miocene, 116 
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Jirpindcr, Enropenii Eocciic, 125 
' Tapinis, Euro]iean l*lioeeue, 113 
Indian Miocene. 122 
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ThalatBittu, Miocene of Giccce, 115 
Eiiroiwaii Miocene, 11s 
Theridutnpg, Euioimuii Mmcciie. 126 
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Tragopaii, BiiiialayaiJ, Jlgnre of, 331 
T7ee-snieu ol Bonico, figiin* til, 337 
Trcp-kanganio, tigiiie ol, 415 
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